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lhe sound motion picture has received con- 
siderable attention recently as an educational 
aid, and educators sense its great possibilities. 
It is important, however, that its possibilities 
and limitations be treated analytically and 
that enthusiasm for that which is novel be not 
allowed unduly to influence educational prac- 
tice. Sound motion pictures fall into two 
classes: (1) the bona fide sound picture, in 
which natural sound is recorded and repro- 
duced as an essential element of that which 
is portrayed; (2) the strictly talking picture, 
which has been photographed as a silent pic- 
ture and to which has been added merely an 
explanatory lecture. 

There should be no question concerning the 
educational value of the former. The use of 
the latter involves certain pedagogical ques- 
tions, namely: (1) Should a formal verbal 
explanation accompany the presentation of 
pictorial materials or should these concrete 
particulars be translated into verbal forms by 
the pupils with the aid of the teacher? (2) 
What form should the verbal accompaniment 
take, if a verbal accompaniment is desirable? 
Should a complete explanation of everything 
that transpires in the picture be given, or 
should suggestive questions merely be raised 
and the answers be worked out by the pupils? 
(3) If a running commentary with the film 
presentation, regardless of its nature, is de- 
sirable, can it be presented more effectively 
through the medium of the recorded voice and 
the sound projector, that is, presenting the 
picture as a regular talking picture, or can 
the identical verbal continuity be presented 
as effectively by the teacher simultaneously 


with the projection of the picture through a 
silent projector? 

The purpose of the study reported herein is 
to compare the effectiveness of the verbal 
continuity accompanying the talking picture 
when presented mechanically through the 
medium of the recorded voice and the sound 
motion projector, and when presented by the 
teacher simultaneously with the picture pro- 
jected through a silent projector. Since most 
of the sound motion pictures available for 
educational purposes at the present time are 
strictly talking pictures with no natural 
sound, the answer to this question should have 
considerable value to the educational public. 


PREVIOUS STUDIES 


During the past few years several motion 
picture studies have been made which have 
touched either directly or indirectly upon this 
question. 

In 1932 C. C. Clark? of New York Uni- 
versity experimented with sound motion pic- 
tures, silent motion pictures, and classroom 
lecture-demonstrations to determine their 
relative effectiveness as a means for convey- 
ing concrete information and for stimulating 
and maintaining interests. He concluded 
that sound films of the lecture type in which 
all explanations are given by an unseen 
speaker are not as effective as identical si- 
lent films in which all explanations are given 
by captions. 

In the spring of 1932 W. F. Einbecker® per- 
formed a series of experiments in the Deer- 
field Shields Township High School, Highland 
Park, Tlinois, in which the following forms of 
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verbal accompaniment were used: (1) pres- 
entation of a silent film without captions or 
oral comments of any kind; (2) presentation 
of a silent film with captions; (3) presenta- 
tion of a silent film with captions and with 
oral comments by the teacher; (4) presenta- 
tion of a silent film without captions but with 
oral comments by the teacher; (5) presenta- 
tion of a talking picture. Einbecker con- 
cluded in part that it is immaterial whether 
the classroom teacher or the speaker in the 
talking picture presents the verbal continuity. 

In 1934 Leon H. Westfall* reported a study 
in which a series of silent films and a series 
of sound films were each preseried with sev- 
eral forms of verbal accompaniment. He 
concluded in part: (1) that for films of the 
science or expository type, originally con- 
structed for use with sound accompaniment, a 
lecture that is furnished with the film and 
read by the teacher is significantly superior 
to the same material printed on the film or to 
an explanation which the teacher prepared 
from materials furnished with the film, but 
(2) that a mechanically produced lecture is 
superior to any other form of verbal 
accompaniment. 

With the rather limited and contradictory 
information which now exists regarding the 
relative effectiveness of the several methods 


of presenting verbal information with the ed- 
ucational motion picture it would seem that 
further evidence is desirable. 


SUBJECTS 


The subjects employed in this investigation 
consisted of approximately 415 pupils, includ- 
ing the 350 pupils in the seventh grade of the 
Roosevelt Junior High School of the Fond 
du Lac Public Schools and the 65 pupils in 
the tenth grade of the Edgerton Public 
Schools. 


The pupils at Fond du Lac were divided 
into two groups of 170 matched pairs, 
matched first according to I.Q. and M.A 
Immediately following the pre-test for each 
film they were more closely matched accord- 
ing to 1.Q., M.A., and scores on the pre-test 
which resulted in a considerable reduction in 
the numbers of pairs actually used in each 
study. The same procedure was followed at 
Edgerton with thirty original matched pairs. 
In effect this amounted to four separate stud- 
ies in each city, since each picture presenta- 
tion was treated as a separate study with 
the groups re-matched before each picture 
presentation. 


The chief facts concerning the subjects are 
given in Tables I and IT. 


Taste I 


Motion Pretrures, NumBer oF Suspyects, MEAN I.Q., MEAN M.A., AND MEAN Scores ON T, FOR THE 
Treacuer Groups AND Sounp Groups EMPLOYED AT Fonp pu Lac 











No. of I. Q. M. A. T, 
Motion Pictures Subjects Averages Averages Averages 

The Frog 

Teacher Group--- 102 102. 83 158. 04 61.08 

Sound Group 102 103. 22 157. 71 60. 98 
Spiders 

DP . .n.. scoss ean aceea 117 103. 22 156. 74 53.95 

Sound Group 117 102. 91 156. 11 53. 77 
Fungus Plants 

a error 117 103. 62 157. 44 39. 80 

eee 117 103. 23 156. 77 40.17 
Plant Growth 

Teacher Group_------- . oa rites 113 103. 28 156. 99 54. 57 

EES EAA 8 CS TIE 113 102. 43 156.18 54. 84 





sity, 1954. 


*Leon H. Westfall, A Study of Verbal Accompaniments to Educational Motion Pictures. New York: Columbia Univer- 
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Taete II 


Motion PictuRES, NUMBER OF SuByEcTs, MEAN I.Q., Mean M.A., AND MEAN Scores ON T, FOR THE 
TEACHER GROUPS AND SouND Groups EMPLOYED AT EDGERTON 


M. A. T 


No. of 


1. Q. 





A a NY BOA IRS ba 





Motion Pictures Subjects Averages Averages Averages 
The Frog ; 
Teacher Group --- 26 98.9 167.9 78.8 
Sound Group- - - - - 26 97. 46 168.8 79.11 
Spiders a 
Teacher Group--- 26 100. 07 169.4 67.3 
Sound Group- - - - 26 98.5 170. 1 67.3 
Fungus Plants 
Teacher Group 23 97 169. 1 67. 26 
Sound Group 23 97.5 165.7 66. 87 
Plant Growth 
Teacher Group __- i 24 98.7 171.5 72.2 
: 24 99.1 168.6 72.9 


Sound Group- - - - 





The rotated group method was used, each 
group having two films presented by the 
mechanical sound method and two by the 
silent-film-plus-teacher method. This served 
still further to equalize the groups receiving 
instruction by the two methods. 

Five teachers participated as readers with 
the silent films. 


MATERIALS OF INSTRUCTION 

The materials of instruction consisted of 
the following four Erpi talking pictures: 
Plant Growth, Fungus Plants, The Frog, and 
Spiders; these are all talking pictures, con- 
sisting of a silent film accompanied by a ver- 
bal explanation presented mechanically by an 
off-stage voice. 

To insure that the verbal continuity pre- 
sented by the teacher would be identical in 
each case with the verbal continuity accom- 
panying the talking picture, the spoken con- 
tinuity of the film was recorded on a dicta- 
phone and transcribed. The teacher in each 
case was presented with the typed continuity 
twenty-four hours before he was to present 
the film to his group. Three of the teachers 
reported reading the typed explanation with 
the film once, and two that they had gone 
through it twice with the film before actually 
presenting it to their respective groups. 


TESTS 


The four tests, one for each picture, con- 
sisted of twenty separate multiple choice 


questions of five items each, all, or none, or 
any of which might be correct. So that each 
test might truly be said to consist of one hun- 
dred items. Each test was given as a pre- 
test twenty-four hours before the film was 
presented in each case and again as a final 
test immediately following the film presenta- 
tion. The reliability coefficients of the four 
tests when given as pre-tests were: .86, -937; 
.963, .824, as determined by split-test correla- 
tion and corrected by the Spearman—Brown 
formula. The reliability coefficients of the 
same tests when given as final tests were: 
.89, .937, -89, .90. No attempt was made to 
determine the validity of the tests, but care 
was exercised to make them cover every item 
of importance presented in the verbal con- 
tinuity accompanying each film, this verbal 
continuity for each film being the same for 
both methods of presentation. 


PRESENTATION OF SUBJECT MATTER 


At Fond du Lac each of the four pictures 
was presented to the control group and to the 
experimental group in the school auditorium 
because each of the two groups was too large 
to be accommodated in a classroom. The 
same projector was used for both groups, 
with the exception that the sound was shut 
off for the teacher presentation of the verbal 
explanation. 

When each group was assembled a _ two- 
minute explanation of the purpose of the 
study was given. This was followed by a 
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three-minute introduction to the picture, this presentation followed the same procedure as 
introduction being identical for both types of | at Fond du Lac. 
presentation. Each picture ran approximately 

eleven minutes. 

For the teacher presentation a different The mean scores for the various Fond du 
teacher was used for each picture at Fond du __ Lac groups are presented in Table II and for 
Lac. There were four teachers of elementary the Edgerton groups in Table IV. 
science in the seventh grade in this school, At Fond du Lac the mean gains for the 
and these teachers participated in the study. teacher presentation for the pictures, The 

At Edgerton, since the tenth grade biology Frog, Spiders, Fungus Plants, and Plant 
classes were taught by one teacher, the same Growth, were 17.19, 23.18, 23.77, and 9.55, 
teacher presented the verbal continuity with respectively; and for the recorded voice 15.87, 
all four pictures. Since the groups here con- 21.85, 25.97, and 7.0, respectively. This 
sisted of approximately thirty pupils each, represents a small advantage in gains for the 
the regular classroom was used for the picture teacher group over the recorded sound group 
presentation for both groups. Otherwise the for the first, second, and fourth pictures, while 


RESULTS 


Taste III 


MEAN Scores AND STANDARD DEVIATIONS FOR THE TEACHER AND SouNv Groups ON Tests I AND II; THE 
Gains BETWEEN TESTS; THE DIFFERENCES IN GAINS BETWEEN GROUPS; AND THE STANDARD 
ERRORS OF THE DIFFERENCES AT Fonp pu LAC 











T, : T+) Difference S. D. of 
Averages Averages Averages in Gains Diff. 
The Frog 
Teacher Group__- : 61.08 78.27 17.19 1. 32 1.116 
o(dis.) __- 10. 536 12. 044 11. 64 ‘ ‘ — 
o(av.) _- . 1.043 1. 192 1.15 
Sound Group . 60. 98 76. 85 15. 87 
o(dis.) 10. 11 9.77 8.78 
o(av.) ‘ 1. 043 . 967 . 869 
Spiders 
Teacher Group 53.95 77.13 23.18 1. 33 1.41 
o(dis.) 14.99 13. 855 12.45 eee eeee BD stn ion ge aaa 
o(av.)_- 1. 38 1. 258 1.15 poe anata, Seer wERS 
Sound Group ; 53.77 75. 62 21. 85 cbt eaeeetn a oeee ae aa 
o(dis.) : 14. 136 13.317 14.07 : aa , Sadwiale wiktata 
o(av.) 1. 303 1.23 1.30 ssa ela es ee ne 
Fungus Plants 
Teacher Group 39. 80 62.57 23,77 
o(dis. 14. 92 12. 788 MG. - dxshededeeneunwer ewes 
o(av.)__- 1.373 1.177 je. « &nasdeneeuebenioiedas 
Sound Group 40.17 66.14 25. 97 2.2 1. 59 
a(dis.) 17.35 12.06 GN” cateuvtiaduds sauna 
o(av.)__- 1. 604 1.11 Ra 9 Gibeneebcaiwe se eee 
Plant Growth 
Teacher Group 54.57 64.12 9.55 2. 55 1.19 
o(dis.) 9. 333 10. 157 9.13 ee ee Kishk iaptenen 
o(av.)__- . 874 . 955 [ae «sesenands ee eee 
Sound Group 54. 84 61. 84 OO ae: See ee 
o(dis.) 9. 38 10. 583 RA.  -nsessnscoms Sokeusteuees j 


a . 878 . 992 OS ae aaa oe ee oe oe a 
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Taste IV 


MEAN SCORES AND STANDARD DEVIATIONS FOR THE TEACHER AND SouND Groups on Tests I anv II; TH! 
Gains BeTWEEN TESTS; THE DIFFERENCES IN GAINS BETWEEN GROUPS; AND THE STANDARD 
ERRORS OF THE DIFFERENCES AT EDGERTON 





T, T; T 2-1 Difference S. D. of 
Averages Averages Averages in Gains Diff. 
The Frog 
Teacher Group-_------ 78.8 90.27 11.47 0. 62 1. 465 
ao" Oe 6.49 5. 37 6. 053 
ee 1.27 1.05 1.189 
Sound Group- - ---- ‘ 79.11 89.96 10. 85 
eS : 5. 92 3.94 4.93 
GU Dain ca ssn 1.16 .77 . 967 
Spiders 
Teacher Group------ a 67.3 90.4 23.1 6.0 1. 62 
. ee eases 6.04 5. 54 6.43 
ve Sa 1.185 1.09 1. 26 
Sound Group- - - - we 67.3 84.4 17..3 
o(dis.)____- sib teat 5.99 7.04 6.01 
o(av.)_..-- ieee 1.175 1.38 1.179 
Fungus Plants 
Teacher Group_--_- ioe 67. 26 78. 46 11.17 
“te 6.27 6. 68 8. 62 
o(av.)__--- 1. 307 1.39 1.79 
Sound Group- - - - - --- : 66. 87 81.07 14.2 3.03 1. 587 
o(dis.)_ _ _ - Ane 7.35 6. 59 6.72 é ivan 
sg | ne ‘ 1.53 1.37 1.40 
Plant Growth 
Teacher Group______--__- 72.2 79.33 7.13 1. 59 1. 86 
o(dis.)____- 5. 28 8.49 5. 538 : : 
A eee = 1. 078 1.73 1.13 
ee 72.9 78. 46 5. 54 
o(dis.)___-_- ae 6. 82 6.6 5. 568 
o(av.)__- : 1.39 1.34 1. 136 





for the third picture the advantage is in favor respectively. Here again the differences in 
of the recorded voice or sound group. How- gains are too small to be statistically signif- 
ever, a comparison of these differences in icant, except in the case of the picture, Spi- 
gains with the standard error of the differ- ders, where the net average gain for the teacher 
ence’ in each case indicates that the differ- presentation is 6.0 points higher than that for 


ences are not statistically significant. the recorded voice, which is 3.7 times the 
At Edgerton the mean gains for the teacher standard error of the difference. 
presentation for the same pictures were 11.47, On the whole the difference in the results 


23.1, 11.17, and 7.13, respectively; and for from the two methods of presentation cannot 
the recorded voice 10.85, 17.1, 14.2, and 5.54, be considered significant. 








* Standard Error of the difference in gains between groups of matched pairs has been computed as equal to: 





7M,=S. D. of Av. of x gains [0 o ar = 
7M, =S. D. of Av. of y gains gy °? Fe seth — Title. 
"xy = correlation between individual x and y gains 

2= individual gains for group with teacher presentation 

y = individual gains for group with sound recording presentation 
M, = mean of x gains 
My = mean of y gains 
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REMARKS 


Although no vote was taken, it was appar- 
ent by their attitude that the pupils favored 
overwhelmingly the sound or recorded voice 
method of presentation. They expressed their 
delight in being assigned to the group that 
was to see and hear the talking picture and 
had difficulty in repressing their disappoint- 
ment when assigned to the group to which 
the teacher was to read the verbal continuity. 
This enthusiasm for the recorded voice 
method of presentation was probably due al- 
most entirely to the fact that the sound mo- 
tion picture was a novelty whereas the silent 
educational motion pictures were used quite 
regularly in their classroom instruction. The 
teachers who participated expressed their dis- 
favor with the method of presenting the ver- 
bal explanation as employed in the study and 
emphasized their desire to present the silent 
film by their own method, the method that 
they had adopted as a result of several years 
of experience in the use of educational films. 

At Fond du Lac, where the presentation 
was made in the auditorium, a number of 
pupils complained that they could not hear 
the teacher satisfactorily. The voice from 
the sound projector, however, could be heard 
distinctly by all of the pupils. At Edgerton, 
where the presentation was made in a class- 
room, the pupils seemed to have no difficulty 
in hearing either method of presentation 
distinctly. 

CONCLUSIONS 

The results of this study seem to indicate 

that the verbal explanation accompanying an 


educational picture of the talking picture 
type can be presented as effectively by the 
classroom teacher as by the medium of the 
recorded voice and the sound motion picture 
projector. It is important though to bear in 
mind that this conclusion does not necessarily 
hold for all teachers or for all motion pictures. 
The personality and the voice of the teacher 
will greatly determine the effectiveness of the 
teacher presentation. On the other hand, a 
poorly recorded voice and poor room acoustics 
may impair the effectiveness of the recorded 
voice. It is probably fair to conclude that 
for ordinary classroom teaching the teacher's 
voice is as effective as the recorded voice, 
while in the large auditorium the greater 
volume and the tone control afforded by the 
sound projector make the recorded voice 
more effective. Although the teacher’s pres- 
entation of the verbal explanation may not be 
as closely synchronized with the pictorial 
presentation as that of the recorded voice, it is 
doubtful whether this has much if any effect, 
especially if the teacher is familiar with the 
subject matter being presented. 


It should be apparent, of course, that much 
saving in film and projector cost could be af- 
forded if the present talking pictures were 
made available in the form of silent pictures 
accompanied by the verbal explanation in 
printed form. Also, the silent picture lends 
itself more readily to use by the individual 
teachers in their classrooms, and the greater 
possibility of its use at the opportune mo- 
ment will probably make for more effective 
teaching. 





















|. THe PROBLEM AND ITS SIGNIFICANCE 


The purpose of this investigation is to gain 
some information in regard to the relative 
teaching value of two commonly used, funda- 
mentally different, methods of using educa- 
tional films in the classroom. By one method 
a film is used incidentally, sometime before 
or after the teaching of the unit to which it 
pertains. In this article this procedure will 
be referred to as the non-integrated method, 
or Procedure I. By the second method a 
film is used at the time the unit of work to 
which it pertains is being taught, in such a 
manner that the film becomes an integral part 
of the teaching unit. This method will be 
referred as the integrated method, or 
Procedure II. 

Authorities in the field of visual education 
seem to agree that the integrated method of 
using films is the ideal method. They are not 
agreed, however, as to which is the more 
practical method, since it costs from 40% to 
50% more to book films so that they can be 
integrated with the regular classwork. The 
basis for this difference of opinion is a dis- 
agreement as to the relative educational value 
to be derived from the integrated and non- 
integrated use of films. Some visual educa- 
tion authorities and users of visual aids take 
the position that films unless integrated with 
the regular classwork are of very questionable 
teaching value and that money spent on non- 
integrated films is largely wasted from an ed- 
ucational viewpoint. Others argue that films 
are of great educational value whether inte- 
grated with the regular classwork or not and 
that the difference in the products of learning 
from the two methods is not great enough to 
justify the increased cost of the integrated 
method. In actual school practice it seems 
that the field is rather evenly divided between 
the two procedures. 

When there is such a wide divergence in 
theory and in practice on such an important 
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point it seems obvious that it should be taken 
out of the realm of opinion and submitted to 
careful experimentation. The object of this 
investigation is to make a beginning in that 
direction. 

More specifically, the purpose of this in- 
vestigation is to gather data from experimen- 
tation which will throw some light upon the 
answer to the following questions: 

1. How much more information do children 
gain from an educational film when it is stud- 
ied intensively, as an integral part of a learn- 
ing unit, than when it is shown incidentally 
sometime before the formal class study of the 
unit of work to which it pertains? 

2. Do children gain more information 
from a learning unit (as distinguished from 
the film alone) when a moving picture is used 
as an integral part of the unit, than when the 
moving picture is shown sometime before the 
start of the unit? 

3. Is the difference in the amount of in- 
formation gained by either method, as com- 
pared with the other, large enough to be a 
significant factor in determining the method 
which should be used in presenting films? 

Turning now to a more detailed account of 
the specific aspects of the problem covered by 
this study, it should be noted that the study 
consists of what are essentially two separate 
investigations, each in a different subject mat- 
ter field, with different types of films, and 
with pupils of different grade placement. 
Thus the specific purpose of one investization 
is to compare the mean gain in information 
of sixth grade geography classes from the 
study of the units “Austria” and “Hungary”, 
when a film over each unit is shown inci- 
dentally two weeks before the start of the 
unit, with the mean gain made by the same 
classes over the same units when the film was 
used as an integral part of the teaching unit. 
The specific purpose of the second investiga- 
tion is to compare the mean gain in informa- 
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tion made by ninth grade general science 
classes from a study of the units “Hot Air 
Heating” and “Simple Machines”, when a 
film over each unit is shown incidentally two 
weeks before the start of the unit, with the 
mean gains made by the same classes over 
the same units when the films are used as an 
integral part of the teaching unit. 


Il. EXPERIMENTAL PROCEDURE 

The pupils participating in the study con- 
sisted of 79 sixth grade pupils and 80 ninth 
grade pupils in the public schools of Stough- 
ton, Wisconsin. In the sixth grade the two 
classes used had been carefully equated on 
the basis of I.Q. at the beginning of the school 
year and so were known to be of practically 
equal capacity as measured by the Terman 
Intelligence Test... The ninth grade classes 
were not equated on the basis of I.Q., but 
since the rotated group form of experiment 
was used any difference in I.Q. was “rotated 
out” and thus did not affect the validity of 
the results of the study.” 

The units of work employed in the sixth 
grade geography classes consisted of one on 
Austria and one on Hungary. The book ma- 
terial for these units was from Nations Be- 
yond the Seas by Atwood and Thomas* and 
was supplemented by some reference material. 
The teaching films “Austria” and “Hungary” 
were used with their respective units. 

The units of work used in the ninth grade 
general science classes consisted of one on Hot 
Air Heating and one on Simple Machines. 
The book material for these units was from 
Every Dav Problems in Science by Piener 
and Reauchamp.* The teaching films “Hot 
Air Heating” and “Simple Machines” were 
used with their respective units. 

The tests used as instruments of measure- 
ment in this study were four in number,’ one 
for each unit of work. They were all of the 
objective type. Each test consisted of two 
parts, the first covering the film material, the 
second the book material not in the film. The 
gains from seeing the film alone were meas- 


ured by the first section of the test; the total 
gains from the study of the unit were meas 
ured by the entire test. In constructing the 
tests an effort was made to cover the book 
material as adequately as the film material. 
The method used in making the test should 
insure curricular validity. The film portion 
of each test was made to cover the facts pre- 
sented by the picture as listed after viewing 
the film at least three times. The film por- 
tion of the geography tests consists of 40 
items, and that portion of the general science 
tests consists of 34 items. It should be noted 
that many of the items in the film test were 
covered by the text as well as by the film.’ 
The portion of the tests covering the book 
material alone was based upon an analysis of 
the facts presented in the textbooks used in 
the Stoughton Schools. The unit test in 
geography consisted of 60 items. The unit 
test in general science consisted of 52 items. 


While recognizing that understandings, atti- 
tudes, and appreciations should be funda- 
mental objectives in the teaching of units 
such as these, this study is limited to a con- 
sideration of only the informational changes 
produced in the pupils. Consequently all of 
the test items are factual in character and at- 
tempt to measure nothing but the level of 
informational achievement. 

The rotation method of experiment was 
used as is indicated in Table I. This method 
seemed most desirable for several reasons. 
First, whatever differences there may have 
been in the general ability of the geography 
classes or of the general science classes would 
be eliminated as a factor influencing the re- 
sults of the experiment because each film pro- 
cedure would be affected in like degree by the 
superiority or inferiority of a group. Second, 
in the geography investigation, whatever dij- 
ferences there may have been in teaching skil! 
were rotated out, since each procedure was 
taught by each teacher. Third, whatever dif- 
ferences there may have been in unit or test 
difficulty were likewise rotated out as a factor 
affecting the results of the study.’ 








‘At the beginning of the school year the pupils were ranked according to I.Q. and all of the pupils with odd numbered 


rankings formed one class and all with even numbered rankings formed 


groups on the basis of 1.0 
“Ww 


A. McCall. How to Experiment in Education, pp. 32-33. 
® Wallace Atwood and Helen Thomas, Nations Beyond the Secs. 
Pieper and Wilbur Beauchamp. Every Day Problems in Science. 
‘The Integrated 


4 
* For copies of the tests used see C. D 
Pictures.””’ Appendix B. Ph. M. Thesis. 


Jayne, 


University of Wisconsin, 


the second. We have thus, essentially, matched 
New York: Macmillan Co., 1923. 

Boston: Ginn and Company, 1930. 
Chicago: Scott Foresman and Co., 1933. , 
versus the Non-integrated Use of Classroom Moving 
1934. 


* Ibid., Table I, p. 14 for an analysis of the test items to determine the number covered by the book alone, by the film 


nd by both the book and film. 
pp. 32-33. 


zlone 


™W. A. McCall, op. cit., 
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“ay SUMMARY OF PROCEDURE 
he 7 = - a 
ok : aa nee 
Same General Science Teacher 

. ; Ge neral Science U nits Class “A” Class ““B” 
id ed eS sation —— niacin 
On 
e- Hot Air Heating Non-integrated Integrated 
. (Procedure I) (Procedure IT) 
ir - Simple Machines Integrated Non-integrated 
10 (Procedure IT) (Procedure I) 
- ' Ge raphy Units Class “A” Class ““B” 
“a 4 Teacher No. 1 Teacher No. 2 
re ~ ——_ SS SSS ee ———————— 
f Austria Non-integrated Integrated 
k 4 (Procedure I) (Procedure IT) 
of ; Hungary Integrated Non-Integrated 
in 4 (Procedure IT) (Procedure I) 
n j — 
it z 

d A definite time schedule was set up for the for the geography and general science units 
: teachers to follow so as to make the time ele- respectively. 
a ment constant for each of the units of work. Detailed directions regarding the proce- 
< > Tables II and III show in detail the time dures for teaching the units of work were pre- 

schedules as they were originally drawn up pared for the use of the teachers so as to 
, | Tas_e II 
f g Time SCHEDULE FOR GEOGRAPHY 
Unit: Austria 





Class “‘A”’ Procedure I 


Class “B”’ Procedure II 





























Date: Activity Minutes Date: Activity "Minutes 

1-24 Unit Pre-test - 15 2- AT Unit Pre-test 15 

1-30 Film presentation _ - ._ 20 2-17 Film presentation 42 

1-31 Film test_- ’ _ 10 2-18 Film test- ; _ 10 

2-13 Book and oral work......__.______. _ 57 2-18 Book and oral work _ 47 

2-14 Book and oral work__________- 27 2-19 Book and oral work____- 15 

2-14 Unit test__- A iat SN lf PP mo. 2 3) eee _ 15 

Tetel Gime... .....<: 144 Total time 144 

~ Unit: Hungary 7 
Class “A” Procedure II Class “B”’ Procedure I 

Date: Activity Minutes Date: Activity “Minutes 

2- 10 Unit pre-test... .......-- _......---. 15 1-80 Unit pre-test__ ewan. . 15 

2-19 Film presentation.__________- ‘ _ 42 2-5 Film presentation Sih aeueneta . 20 

2-20 Film test_._.____.________-- 10 2- 6 Film test_______- abe 10 

2-20 Book and oral work_______________- 7 2-20 Book and oral work Se . 57 

2-21 Book and oral work____.____________-_- 15 2-21 Book and oral work_______.___..-_--- 27 

S-Si Uelt Ot... 2... oc ck jada daerercss ee Bf ee eee 15 

a eae SL 144 , 0 eee 144 




















Date 


1-17 
1-23 
1-24 
2- 6 
7 
7 


Date 


3-16 
3-16 
3-17 
3-17 
3-18 
3-18 
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Tasre III 


Time SCHEDULE FOR GENERAL SCIENCE 





Unit: Hot Air Heating 














Class “‘A”’ Procedure I Class ‘B” Procedure II 
: Activity Minutes Date: Activity Minutes 
Unit pre-test 15 2-— 5 Unit pre-test 15 
Film presentation 20 2- 5 Film presentation 42 
Film test 10 2— 6 Film test Hi 10 
Book and oral work 57 2-7 Book and oral work 47 
Book and oral work 42 2-7 Book and oral work 30 
Unit test __ 15 2-7 Unit test 15 
Total time 159 Total time 159 

Unit: Simple Machines 

: Activity Minutes Date: Activity Minutes 

Class ‘‘A”’ Procedure II Class “‘B”’ Procedure I 
Unit pre-test 15 2-25 Unit pre-test 15 
Film presentation 42 3-3 Film presentation 20 
Film test 10 3-~— 4 Film test 10 
Book and oral work 47 3-16 Book and oral work 57 
Book and oral work 30 3-17 Book and oral work 42 
Unit test 15 3-17 Unit test 15 
Total time 159 Total time 159 





standardize the general procedures used from 


class 


to class.* Directions for both procedures 


are summarized below. 
Procedure I, which represents the non-inte- 
grated use of films, was carried out as follows: 


I, 


te 


The unit pre-test was administered. This 
included the film pre-test. 


. One week after the pre-tests the proper 


film was presented. There was no dis- 
cussion of the unit in general or of the 
film itself before its presentation to the 
class. The discussion following the pre- 
sentation was limited to answering ques- 
tions asked by the pupils. Only 20 
minutes were allowed for presentation 
and discussion. 


3. The film test was given the day following 


the presentation of the film. 


. Two weeks after the film presentation, 


the formal study of the unit covered by 
the film was started. This formal study 
consisted of the reading and discussion 
of the text book material. In the geog- 
raphy classes this was supplemented by 
some additional material presented by 


Mn 


the teacher or by oral reading from a 
reference book. The teachers made 
what use they could of scenes recalled 
from the moving pictures pertaining to 
the unit which had been seen two weeks 
before. 


. At the end of the formal study the final 


unit test was given. This was the same 
test that was used as a pre-test. 


Procedure II, which represents the inte- 
grated use of films, was carried out as follows: 


I 


w 


The unit pre-test was given. This in- 


cluded the film pre-test. 


. Immediately after the pre-test the film 


was presented to the class without dis- 
cussion. After seeing the film there was 
a discussion of it and questions were 
raised. The film was then shown a sec- 
ond time to clear up points not under- 
stood. During this second showing the 
film was sometimes stopped while a point 
was discussed. 


. The day after seeing the film the final 


film test was given. This was the same 
test as had been used as the film pre-test. 





*See C. D. Jayne, op. cit., Appendix A, for copy of directions given to the teachers. 
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4. This test was followed immediately by 
the formal study of the unit which was 
done by the same general method as in 
Procedure I. It will be noticed, how- 
ever, by reference to Tables II and III 
that the time allowance for formal study 
was shorter in Procedure II because of 
the longer time which had been devoted 
to the presentation of the film. The total 
time devoted to each procedure was the 
same. 

\t the end of the formal study the final 
unit test was given. This was the same 
test as had been used for the unit 
pre-test. 


4% 


II. ANALYSIS OF THE STATISTICAL RESULTS 


his study, as has been pointed out before, 
consists of two independent investigations of 
the relative effectiveness of the integrated and 
the non-integrated methods of using educa- 
tional moving pictures in the classroom. In 
analyzing the data from these investigations 
it seems well to consider first some of the gen- 
eral factors conditioning the results of both 
investigations; second, the data from the 
geography investigations; and third, the data 
from the general science investig: tions. 

Turning our attention first to some of the 
general factors conditioning the results of both 
investigations, it should be noted that Pro- 
cedure I was favored over the typical non- 
integrated method of using films by the pre- 
test situation, and by the position of the film 
lesson in relation to the formal study of the 
unit. Each of these advantages will be 
discussed in some detail. 

It should be remembered that the pre-tests 
were given to the groups using Procedure I 
three weeks before they were given to the 
groups using Procedure II. In those cases 
where the class work covered during that 
period had a close relationship to the experi- 
mental unit upon which the pre-test was based 
it is probable that the pupils gained some 
information applicable to the experimental 
unit. The geography classes were studying 
other countries of Central Europe just prior 
to starting the units on Austria and Hungary 
and that this aided them in the unit pre-tests 
is suggested by the fact that the pre-test 
scores were higher when taken with Procedure 
Il, as is indicated in Table V._ This situation 


will be seen to give a definite advantage to 
Procedure I in the geography study, since all 
the information relative to Austria and Hun- 
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gary gained in the three weeks preceding the 
start of the unit proper would be credited to 
Procedure I, but would not be credited to 
Procedure II, because in the latter instance 
gain is measured from the actual start of the 
unit when the pre-test was given. The gen- 
eral science classes were covering material less 
closely connected with the experimental units 
during the period between the pre-test (Pro- 
cedure I) and the start of the experimental 
unit, and the pre-tests indicate but a slight 
carry-over, as may be seen from Table VIII. 

Having considered the advantage accruing 
to Procedure I from the pre-test situation, at- 
tention will now be called to the fact that 
Procedure I represents practically the best 
possible use of the non-integrated method, so 
far as placement of the film in relation to the 
unit of work to which it pertains is concerned. 
Thus, in Procedure I the time interval be- 
tween the seeing of the film and the starting 
of the formal work on the unit to which it 
pertained was only two weeks. That this was 
a most advantageous position will be realized 
when one considers that in the ordinary non- 
integrated use of the film this time interval 
will vary from a few days up to practically 
nine months, and that the average will prob- 
ably be four or five months. 

Another advantage growing out of the 
placement of the film lesson is that in Pro- 
cedure I the film always preceded the study 
of the unit. In the ordinary non-integrated 
use of the film the picture would come as 
often after the unit as before it. Studies which 
have been made show that films used before 
a unit of work are more effective than those 
which follow the unit. 

It should also be noted that in Procedure [ 
there were no intervening pictures between 
the showing of a film and the study of its re- 
lated unit. In the typical use of the non- 
integrated method there are generally inter- 
vening pictures. It seems probable that when 
this happens the children’s memory of the 
picture will be less vivid when the formal 
study of the unit is started and that the 
amount of carry over from the film to the 
unit would therefore be less. 

The preceding paragraphs make two points 
which need to be kept in mind. First, the 
pre-test situation in this study gave an ad- 
vantage to Procedure I. Second, Procedure I 
represented exceedingly favorable conditions 
for the non-integrated use of films so far as 
the position of the film in relation to the 











I , 


teaching unit is concerned. What this study 
actually does is to compare a typical method 
of integrating films with a unit of work, with 
superior conditions for the non-integrated use 
of films. 

The general makeup and validity of the 
tests used have been discussed, but attention 
now needs to be turned to their reliability, as 
indicated by data from both pre-tests and 
final tests. The reliability of the various 
tests, as calculated by the chance half method 
and then stepped up by use of the Spearman- 
Brown prophecy formula, is shown in 
Table IV. 
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to meet the requirements for a valid single 
group experiment. 

Thus the “A” Class in geography studied 
the unit on Austria using Procedure I and the 
Unit on Hungary using Procedure II, as is 
shown in Table I. If it can be shown that 
the unit on Austria is of comparable difficulty 
with that of Hungary, we have all the require- 
ments for a single group experiment, the dif- 
ference between Procedure I and Procedure I] 
being the only variable. By use of the pre- 
test scores from all 56 cases over both units 
of work it is possible to show the compara- 
tive difficulty of the units. The mean pre- 


Tasre IV 


RELIABILITY OF TESTS 

















Unit Unit Film Film 
Unit Pre-test Final test Pre-test Final test 
Austria oe ee mw heed yi: 56 . 87 . 46 . 62 ‘ 
Hungary : - 15 ‘ 7 pa! . 64 ; 78 
Hot Air Heating - Keo Ce 2g SS 
Simple Machines" a as ao a 





Having pointed out some of the general 
factors which entered into the outcomes of the 
investigations, an analysis will now be made 
of the data from the geography investigation. 
It will be recalled that two- units of work, 
Austria and Hungary, were used with two 
equated sixth grade classes. The analysis is 
based only upon data from students who were 
present for all of the work in both units. Due 
to extremely cold weather at the time the 
study was made, a number of the children 
were absent so that of the 79 who partici- 
pated in the study data can be used from only 
56 cases. 

The individual scores and the gains made 
by each of the 56 pupils considered were tab- 
ulated and from these data Tables V, VI, and 
VII were prepared. 

Due to projection difficulties which neces- 
sitated the stopping of the projector and the 
rewinding of the film during Procedure ITI the 
results from the “B” Class in geography were 
invalidated. However, the results from the 
“A” Class were in no way influenced by this 
accident and it can be shown that the experi- 
mental situation with this group was such as 


test score from the unit on Austria was 30.8 
with a P. E. of .57 and from the unit on 
Hungary was 29.4 with a P. E. of .42. The 
test results therefore indicate that the units 
are of practically the same level of difficulty. 
Thus the results from a single class may be 
considered as a valid single group experiment, 
and conclusions from the geography investi- 
gation are based on data from the “A” group. 

Turning now to the results from the “A” 
Class, it will be found that a mean gain of 
17.5 was made on the unit test by Procedure 
I and a gain of 21.1 by Procedure II, as 
shown by Table VI, there being a difference 
of 3.6 in favor of Procedure II. This dif- 
ference has a critical ratio of 2.72, which in 
terms of chances is 99.7 in too. On a per- 
centage basis the unit gains were 21% 
greater from Procedure II than from Proce- 
dure I. Considering the unit gains made by 
individual pupils, it was found that so% 
made a larger gain with Procedure II, 37% 
made a larger gain with Procedure I, and 4% 
did equally well with each procedure. 

The results from the tests over the film 
material alone were decisively in favor of 
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TABLE V 






SuMMARY OF Data From GEoGRAPHY CLASSES, BY PROCEDURES, BASED ON 56 Matcuep CASES 


Kind of test Unit Tests Film Tests 


Procedure I II I 


Mean pre-test score 29.04 31.1 21.1 





Mean final test score 47.32 50.5 30.8 


Mean unit gain 18. 28 19.4 9.7 


Gain 6.7 5.9 4.35 


oM Gain . 89 . 78 . 58 











Taste VI 
SUMMARY OF Data By Crasses From GreocrapHy Unit Tests 
Class A A B 


Unit Hungary Austria 


Procedure II I I 





Number of pupils 27 27 29 


Mean unit pre-test score 30.6 29.9 28.3 








Mean unit final test score 51.7 47.4 47.3 





Mean unit gain 21.1 17.5 19.0 
rUnit gains 6.4 6.4 7.1 


+>M Unit gains 1.23 1.23 1.3 





Hungary Austria 


II 


Taste VII 
SuMMARY OF Data By CLASSES From GeocrRAPHY Firm TeEsTs 





Class A A B 


Unit Hungary 





Pri codure II I I 





Number of pupils 27 27 29 





Mean film pre-test score 20.4 22.7 19.6 


Mean film final test score 33.2 31.2 ‘ 30.5 








Mean film gain 12.8 8.5 14.9 
oFilm gain 4. 86 4. 68 4.10 





Austria Hungary Austria 


B 





cM Film gain 93 .90 76 








14 


Procedure Il. Thus the film test following 
Procedure | showed a mean gain of 8.5 as 
compared with a mean gain of 12.8 on the 
film test following Procedure II, as is shown 
by Table VII. This difference is statistically 
significant, having a critical ratio of 3.98. The 
film gain by Procedure Il was 51% greater 
than by Procedure I. 

To summarize the results from the geog- 
raphy investigation, it may be said that Pro- 
cedure II produced greater informational 
gains both in the unit tests and the film tests; 
that these gains were statistically significant; 
and that quantitatively they were 21% greater 
on the unit tests and 51% greater on the film 
tests. 

The general science investigation was car- 
ried through without any extraneous factors 
entering in so far as could be determined. The 
number of pupils present during the teaching 
of both units was greatly reduced by extreme 
weather conditions which caused a very large 
number of absences. Of the 80 pupils who 
participated in the study only 30 had perfect 
attendance during both units. The statistical 
analysis is based upon these 30 cases. 

Taking for consideration first the results 
from the unit tests it will be noted that the 
pupils made a mean score of 7.7 by Procedure 
I, and 11.1 by Procedure II (Table VIII), a 
difference of 3.4 in favor of Procedure II. 
This difference is statistically significant, 
since it has a critical ratio of 3.2. In terms 
of percent, Procedure II produced an increase 
in gain of 44° over Procedure I. Seventy per- 
cent of the pupils did better with Procedure 
II than with Procedure I, 23% did better 
with Procedure I, and the remainder did 
equally well with each procedure. 

The difference between the two procedures, 
as measured by the film tests, was even 
greater, as is shown by Table VIII. Thus, 
the mean gain from the film test in Procedure 
I was 2.5 and the mean gain by Procedure II 
was 6.9, a difference of 4.4 in favor of Pro- 
cedure II. This difference is statistically sig- 
nificant, having a critical ratio of 4.73. Ex- 
pressed in terms of percent, Procedure II 
caused a gain of 176% more than Proce- 
dure I. The data on individual gains show 


that 76% of the pupils made a better film 
score by Procedure II, 16% did better with 
Procedure I, and the remainder did equally 
well with each. 

Turning now to the separate classes we find 
that the “A” Class made a mean unit gain of 
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9.25 by Procedure I and a mean unit gain 
13 by Procedure II, as may be seen by rei 
ence to Table IX. This is a difference , 
3-75 in favor of Procedure II and represent, 
an increase of 40% over the gain made by 
Procedure I. In the film tests the same clas. 
made a mean gain of 4.25 by Procedure I and 
6.41 by Procedure II (Table X). This dif. 
ference of 2.16 represents a gain by the use 
of Procedure II of 50% over the gain mac 
by Procedure I. 

The “B” Class in the unit tests made 
mean gain of 6.66 by Procedure I and 9.7- 
by Procedure II (Table IX). The differenc: 
in favor of Procedure II is 3.11 and this, ir 
terms of gain over Procedure I, equals 46% 
In the film tests the “B’’ Class made a mean 
gain of 1.44 by Procedure I, but a mean gai 
of 7.22 by Procedure II (Table X). This 
difference of 5.78 represents a gain by Pro- 
cedure II more than 400% greater than by 
Procedure I. 

The results from the general science in- 
vestigation may be summarized by saying that 
Procedure II produced a unit gain 44% 
greater than Procedure I, and a film gain 
176% greater than Procedure I. Both of 
these differences are statistically significant 
Not only were the results from the investiga- 
tion as a whole in favor of Procedure IT, but 
each class and each unit of work show 
that more information was imparted by 
*rocedure II. 


IV. CONCLUSIONS, LIMITATIONS AND 
SUGGESTIONS FOR FURTHER STUDY 


Conclusions drawn from this investigation 
can of course be considered applicable only 
to situations similar in every way to those of 
the present experimental study. There are 
many possible ways of integrating films with 
units of work, and there are limitless varia- 
tions in the time interval between the showing 
of the film, and the study of the unit to which 
it pertains, in the non-integrated method o/ 
using films. The experiment was set up in such 
a fashion that Procedure II was considered 
to be a good method, but not necessarily the 
best, of using the film by the integrated 
method. Procedure I was considered to rep- 
resent a favorable situation, far better than 
the average, for the incidental non-integrated 
use of films, because of the short time inter- 
val between the presentation of the film and 
the study of the unit, and because in each 
case the film preceded the unit. 
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Kind of test Unit Tests Film Tests 
Procedure I II I II 
Mean pre-test score 28. 06 28. 70 18. 76 19.16 
Mean final test score 35.76 39. 76 21.33 26.06 
Mean Gain . 7.7 11.1 2.5 6.9 
>Gain 2) 6.1 4.0 3. 66 3.27 
>M Gain Sienna ces Ws 72 ; 66 57 
Taste IX 
SUMMARY OF Data By CLASSES FroM GENERAL SCIENCE Unit Tests 
Class A A B B 
- Hot Air Simple — Simple. ~—Hott Air 
Unit Heating Machines Machines Heating 
Procedure ee ee i 
Number of pupils a el ee ae a ee 
Mean unit pre-test scores = i iti(‘itéw ‘«‘TSSCSC*«iL 23.61 32.5 
Mean unit final test scores = i ti(iti‘é‘a SC SSt«OSC(i«é«i TSC 
Mean unit gain - ai 9.25 13.0 6. 66 . 7 9 77 
o Gain a ta 6.3. ; 3.8 6.0. . 4 1 
¢M Gain. a a Ws 1. 82 1. 09 1.41 im 96 
TABLE X 
SUMMARY OF Data By CLASSES FRoM GENERAL SCIENCE FILM TESTS 

Class A A B B 

«Hot Air ~—s Simple. ~—Simple_—“Hot Air 
Unit Heating Machines Machines Heating 
Procedure ee et ee oe 
Number of pupils ae Ss ss 6 
Mean fim pre-test scores er ee et 
Mean film final test scores == (asti(itsté‘“‘«iétT2«C SC“ (tst«iBSC~<“ié‘«éi WSC TD 
Meanfilmgain er to ees ees 
i «=st i (‘a a )n”t”ti‘<“itstststs™SOSOSCa ST cL! ch!|!|!hCUCUS 
—-"- -- “se --- Ae oss 
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In brief the conclusions from these investi- 
gations are: 

1. Children learn much more from a film 
when it is integrated with a unit of work, as 
was done in Procedure II, than when non- 
integrated as was done in Procedure I. 

2. Children learn more from a unit of work 
when a film is integrated with it, as was done 
in Procedure I, than from a unit when a film 
is used but not integrated with it as in 
Procedure I. 

3. The difference in the iniormational learn- 
ing produced from the study of a unit, in 
favor of Procedure II, is statistically signifi- 
cant, and in this study was 21% greater in 
geography and 44% greater in general sci- 
ence. These differences are so great that they 
should be very important factors in determin- 
ing which method is to be used. 

While great care has been taken in the col- 
lection of data, the investigation is not with- 
out limitations. Probably the most obvious 
limitation is the small number of pupils from 
whom data could be used. It is to be re- 
gretted that the number of cases was reduced 
by weather conditions and by projection dif- 
ficulties to less than 50% of those starting 
the study. Thus the conclusions in the geog- 
raphy study are based on one class of 27 
pupils and the conclusions from the general 
science study upon two classes totaling only 
30 cases. ‘The smallness of the pupil popula- 
tion represented must make all conclusions 
tentative. 

Other limitations grow out of facts already 
presented regarding the advantages probably 
accruing to Procedure I out of the pre-test 
situation and the very favorable position of 
the film in relation to the formal study of the 
unit. Another factor, not measured at all in 
this study, is the effect of breaking into a unit 
of work to project a film unrelated to the unit, 
as was done in Procedure I. It seems quite 
possible that the learning from a unit thus 
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interrupted by an uncorrelated film might be 
affected, and if so, it is a facter which should 
be taken into consideration. 

The above considerations suggest that ad- 
ditional research is needed on this problem. 
A larger population should be sampled in 
order to verify the findings of this study. The 
investigation needs to be extended so as to 
measure the gains on the unit which is being 
taught when the film is shown in Procedure I. 
Investigations should also be made to deter- 
mine the effect of showing the film after the 
study of the unit, instead of before. It would 
also be profitable to vary Procedure I, so that 
the film would be used as in Procedure II, 
and the only variable would be the fact that 
in one procedure the film was shown outside 
the learning unit, and in the other during the 
learning unit. A greater variety of films 
should be included, and they should be an- 
alyzed in some detail to determine more defi- 
nitely the effect of the character of the film 
upon the effectiveness of each method of 
presentation. Studies should also be made to 
determine the relative value of the integrated 
and non-integrated methods of showing films 
upon other types of learning than the infor- 
mational. Thus it would be worthwhile to 
measure the relative effectiveness of the two 
procedures in producing changes in attitudes, 
understandings, etc. 

It will be only after extended studies of the 
types indicated above have been made, that a 
complete picture can be presented of the rela- 
tive advantages and disadvantages of the in- 
tegrated and non-integrated methods of using 
educational films. This study has taken a 
common procedure with non-integrated films 
and has compared it with a common practice 
of integrating films with units of work. The 
conclusion, based upon the data collected, is 
that with the procedures used, the gain in 
information produced by the _ integrated 
method is significantly greater than that 
produced by the non-integrated method. 























THE RELATIVE EFFICIENCY OF INSTRUCTION IN LARGE 
AND SMALL CLASSES ON THREE ABILITY LEVELS' 


LAacEY ARNOLD EASTBURN 


Director Research and Guidance 
Phoenix Union High School and Junior 


[he investigation here reported concerned 
itself with the degree to which students at- 
tained important objectives of instruction 
when taught inf large and small classes homo- 
geneously grouped on three ability levels. The 
problem may be more clearly stated in the 
form of questions: (1) Can the size of class 
be increased beyond the traditional limit of 
thirty in eleventh grade American history and 
English without decreasing the effectiveness 
of the instruction, as measured by objective 
tests, when the classes are homogeneously 
grouped? (2) Is the relationship which ex- 
ists between the size of class and the effective- 
ness of instruction the same for homogeneous 
classes on three different levels of mental abil- 
ity? (3) What effect does the size of class 
have upon the development of desirable atti- 
tudes in the students on different ability 
levels? (4) What are the reactions of teachers 
to large homogeneous classes? 


Organization of the Study—The experi- 
ment was carried on in the Phoenix Union 
High School during the school year 1933-34. 
During the year three large and six small 
classes in eleventh grade English were organ- 
ized as follows: on each of the three abil- 
ity levels one large class of approximately 
sixty students was paired with two small 
classes of approximately thirty pupils each. 
The same 360 students were then regrouped 
forming three large and six small classes in 
American history, with one large class of sixty 
and two small classes of thirty on each of 
the three ability levels. The regrouping was 
done in such a way that the sixty students 
who formed the large class in English formed 
the two small classes in American history. and 
likewise the sixty students forming the large 
class in American history constituted the two 
small classes in English. 


College, Arizona 


The two small classes and the large one 
with which they were paired on the same 
ability level were taught the same subject by 
the same instructor. During the year of this 
experiment each instructor was assigned one 
class of thirty students in addition to the one 
large and two small classes included in the 
experiment. The pupil-period load was un- 
changed, but the customary five classes were 
replaced by one large and three small ones. 
The teaching load was increased somewhat 
due to a more extensive testing program than 
had been customary in previous years. 

Method of Pairing —The large and small 
classes were paired student to student on the 
basis of six criteria. The criteria used in 
pairing were: (1) raw scores on the Terman 
Group Test of Mental Ability; (2) raw 
scores on the Columbia Research Bureau 
American History Test; (3) raw scores on the 
Columbia Research Bureau English Test; (4) 
the total grade points earned in the ninth and 
tenth grades; (5) chronological age; and (6) 
sex. 

The classes as a whole into which the 
students were grouped were remarkably well 
equated, the difference between the means on 
all criteria being well within the probable 
error of the difference. This is shown by 
Takle I which gives the means of the pair- 
ing data of the different groups. 

Methods of Teaching—tThe six teachers 
participating in the experiment were allowed 
free latitude in their selection of the teaching 
procedure which they used, except that thev 
were requested to employ the same genera! 
type of teaching procedure in both the large 
and the small classes. The result was that 
each teacher used the technique which she 
had been accustomed: to employ in medium- 
sized classes. 








1 Abstract of doctoral dissertation, 1936, on file in the Stanford University Library. 
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Taste | 


AND SIGMAS OF THE SCORES ON THE TERMAN, 
GRADE PoINTs, AND CHRONOLOGICAL AGE OF 


ENGLISH AND AMERICAN History Tests, Previo 
rHE PAIRED STUDENTS IN THE LARGE AND 


SMALL CLASSES ON THE DIFFERENT ApiLity LEVELS 


Measure 


Terman 


Scores on tests 


— Grade Chrono- 
C.2.e. 


C.R. B. points logical 


mental English American first two age in 


tests 


Upper Large Mean 164.7 
Small Mean 164. 82 
0.07 


Diff. 


Upper Large Sigma 
Smal! Sigma 
Diff. 


Middle Large Mean 
Small Mean 
Diff. 


Middle Large Sigma 
Small Sigma 
Diff. 


Large Mean 
Small Mean 
Diff. 


Large Sigma 
Small Sigma 
Diff. 


test History years months 
test 


52. 48 
53. 10 
0.52 


16. 66 
17. 55 
0.89 


39. 55 
39.05 
0. 50 


3.12 
3.95 
. 83 


. 98 
. 57 
41 
. 87 
01 


.14 





Courses of Study.—The course of study in 
\merican history for the classes on the upper 
and middle ability levels was the usual course 
given in the eleventh or twelfth grade of the 
senior high school. The instructor in Ameri- 
can history of the classes on the lower level 
placed a great deal of emphasis on group and 
individual projects, with somewhat less stress 
on the strictly academic material emphasized 
on the other levels. 

The course of study in English on the up- 
per and middle ability levels consisted largely 
of English literature during the first semester 
and of American literature during the second. 
In both semesters some attention was given to 
composition, spelling, and vocabulary build- 
ing. On the lower ability level much em- 
phasis was placed on such current periodical 


literature as seemed to be within the compre- 
hension of such children, with less emphasis 
placed on strictly academic work. 


MEASUREMENT OF ACHIEVEMENT 

Achievement was measured by means of 
objective tests. Both standardized and new 
type tests were utilized. 

Standardized Tests. — The standardized 
tests used in measuring achievement were: 

a. Columbia Research Bureau American 
History Test? 

b. Iowa General Information Test in 
American History*® 


c. Columbia Research Bureau English 
Test* 








? Harry J. Corman, Thomas N. Barrows, anu Ben D. Wood. Columbia Research Bureau American History Test. Yonkers: 


World Book Company, 1927. 


2M. H. Degraff, G. M. Ruch, and H. A. Greene, Jowa General Information Test in American History. lowa City: 


University of Towa, 1927. 


* Harrison R. Steeves, Allan Abbott, and Ben D. Wood, Columbia Research Bureau English Test. Yonkers: World Book 


Company, 1925. 

















lowa Placement Test in English 


ining 
"4 lowa High School Content Examination 

Literature Section" 

\Jl of these standardized tests were given 
at the beginning of the year and a comparable 
form repeated at the close. The differences 

{ the final scores over the initial scores were 
ened as a measure of achievement. 

Vew Type Objective Tests——New type 
tests were constructed by the teachers covering 
the work of the semester as a whole, as well 
as each unit separately. 

,. Each teacher constructed comprehensive 
semester examinations of 200 or more test 
items. In each case these examinations were 
given at the beginning of the semester and 
repeated at the close. The scores made on 
these tests were treated in the same manner 
as were the scores on the standardized tests. 

Unit Tests ——Each teacher worked out 
an objective test of one hundred or more test 
items covering the material presentea in each 
unit. The number of unit tests given varied 
according to the number of units into which 
the courses were divided, which number 
ranged from nine with some teachers to twelve 
with other. 


Results of Achievement Tests—The mean 
of the differences in scores of the students 
and the probable error ratios were computed 
according to “Students” method as described 
by Ezekiel.” The chances in one hundred of 
i real difference existing between the classes 
were taken from the table given by Garrett.* 

The scores made on the unit tests, and the 
gains made on all other tests repeated were 
reduced to comparable series by means of the 
method given by Hull and described by 
Garrett.° The sum of the scores made on the 
different tests was treated by “Students” 
method as discussed above. The means of the 
differences and the probable error ratios ob- 
tained from the total of all test scores for 
the combined small classes and the large class 
with which they were mated are given in 
Table II. The data presented in this table 


show that the differences in the total of all 





INSTRUCTION ON ABILITY LEVELS 19 








scores obtained on the achievement tests for 
the year in American history and English on 
the upper ability level and American history 
on the middle ability level were in favor of 
the small classes. The probable error ratios 
in these three cases varied from 0.75 to 1.47. 
The obtained differences may thus be ascribed 
to the operation of chance factors. 

The differences obtained between the large 
and small classes in English on the middle 


ability level gave a probable error ratio of 


4.81. The probability that such a difference 
may be due to the operation of chance factors 
is exceedingly small, so that we may regard 
it as statistically significant. 

The large classes on the lower ability level 
in American history and in English exceeded 


their mated small classes. The differences 
were not large enough to be statistically 
significant. 


Comparison of Teachers’ Marks Given in 
the Experimental Classes.—lIt is generally ad- 
mitted that objective tests, regardless of how 
well they may be constructed, do not measure 
all the desirable outcomes of instruction. Cer- 
tainly they do not measure all the outcomes 
which the majority of teachers attempt to 
take into consideration when they compute 
semester grades. In spite of all the well 
known limitations of teachers’ marks, it was 
thought that a comparison of the marks given 
in the different classes might give a measure 
of the efficiency of instruction in large and 
small classes additional to that obtained by 
objective tests. 

For the purpose of comparing the grades 
earned by the large and small experimental 
classes in American history and English, 
grade-point values were assigned as follows: 
a grade of was assigned a grade- point 
value of four; “2”, three; “3”, two: “4”, 
one; and “F” a value of zero. Table Il 
gives the mean grade points, the mean of the 
differences, and the probable error ratios be- 
tween the grade points of the students in the 
small classes and those of their mates in the 
large class on the different ability levels and 
subjects. Since the highest probable error 
ratio obtained is 2.86, none of the differences 








ae, Comemee, G. 
tion, English Training. lowa City: 
__*G. M. Ruch, C. L. Huffaker, 
University of Iowa, 1924. 

* Mordecai Ezekiel, ‘Students’ 


University of Iowa, 


“Henry E. Garrett 


D. Stoddard under the direction of C. E. Seashore, and G. 
925. 
F. B. Knight, and W. Koerth, Jowa High School Content Examination. 





M. Ruch, Jowa enna Examina- 


Towa City: 


Method for Measuring the Significance of a Difference Bewwesn Matched Groups,”’ The 
Journal of Educational Psychology, XXIII (September, 1932), 446-50. 
Statistics in Psychology and Education, p. 271. 
This technique, described by Garrett, is questioned by some statisticians because it assumes that the obtained diffe 


Green and Company, 1926. 
erence is a 


New York; Longmans. 


true slifference and succeeding obtained scores would distribute normally about it. 


* Ibid., p. 282. 
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Taste II 


SUMMARY OF THE MEANS OF THE DIFFERENCES AND THE PROBABLE ERROR Ratios BETWEEN THE Tors 
Scores ON ALL ACHIEVEMENT TESTS OF THE PUPILS IN THE SMALL CLASSES AND 
THat OF THEIR MATES IN THE LARGE CLASSES 








Size Mean Meana Chances 
Class Ability of of cain, a7 in 
Level Class Diff. PEa 100 
American History - - - - _. Upper Large 
Upper Small 0. 98* 0.75 69 
English _.. Upper Large 
Upper Small 1.41 1.47 84 
American History - - - . Middle Large 
Middle Small 1. 92 1.31 81 
English . Middle Large 5. 08 4.81 99.99 
Middle Small 
American History Lower Large 2.40 —1. 83 89 
Lower Small 
English - - - - - Khvectesdenas . Lower Large —0. 96 —0. 91 73 





*The differences were obtained by subtracting the score of the student in the large class from that 
of his mate in the small class. 


Taste III 


SUMMARY OF THE MEAN GRADE POINTS OF THE DIFFERENT CLASSES, THE MEAN OF THE DIFFERENCES, AND 
THE PROBABLE ERROR RATIOS BETWEEN THE GRADE Pornts, (GIVEN ON BoTH SEMESTERS), OF THE 
STUDENTS IN THE SMALL CLASSES AND THOSE OF THEIR MATES IN THE LARGE 
CLASS ON THE DIFFERENT ABILITY LEVELS AND SUBJECTS 














Class Ability Size Mean Mean Mean, Chances 

level of grade of —- — in 

class points diff. PE, 100 
American History - - Upper Large 5.10 

Upper Small 5. 58 0. 48 2. 86 97 
Pw wceacd _ Upper Large 4.90 

Upper Small 5.31 0.42 2. 50 95 
American History - Middle Large 4.12 

Middle Small 4. 82 0.70 2.57 96 

English. ___.- Middle —_— Large 4.44 0.26 —1.12 17 
Middle Small 4.18 

American History Lower Large 3. 59 0.22 —0. 95 74 
Lower Small 3. 37 

English. ...... Lower Large 3. 69 — 0. 02 —0. 01 50 
Lower Small 3.67 
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in be said to be highly © significant 
statistically. 

Comparison of the data of this table with 
‘hose of Table I shows that the small classes 
in American history on the upper and middle 
ability levels slightly exceeded their mates in 
both the achievement tests and semester 
grades received. The large classes in English 
on the middle and lower ability levels and 
\merican history on the lower level slightly 


excelled their mates in the small classes. 


Student Attitudes Toward Large Classes.— 
[In an attempt to get an objective measure of 
the student attitudes developed in large 
classes, the Hand-Carley “Student Reaction 
Form’’® was given to the 360 students of the 
experimental classes. This student question- 
naire was developed by Hand and Carley of 
Stanford University for the purpose, to quote 
the authors, “of determining the validity of 
various hypotheses concerning the more or 
less intangible but important outcomes associ- 
ated with large class instruction. . . . This 
instrument yields what, for lack of a better 
name, its authors call an ‘attitude-to-be- 
desired score’ ”’. 

By means of this instrument it was possible 
to compare the attitudes of students in large 
classes with those of students in small classes, 
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with the same teacher in the same subject. 
Table IV gives the summary of the means of 
the differences and the probable error ratios 
between the attitude-to-be-desired scores of 
the students in the small classes and those of 
their mates in the large class on the Student 
Reaction Form on the three levels of mental 
ability. From the data presented in this table 
it will be seen that the students of the large 
class in American history on the upper ability 
level and the large class in English on the 
lower ability level made higher attitude-to-be- 
desired scores than did their mates in the 
small classes. In the other four cases the 
small classes excelled their mates. None of 
the differences proved to be highly significant. 
One might conclude, then, that the size of 
class has little effect in determining the 
development of desirable student attitudes. 


CONCLUSIONS 


The following conclusions are drawn from 
the findings of the present class-size investiga- 
tion briefly reported in these pages. 

1. Students in the eleventh grade in Amer- 
ican history and English on the upper ability 
level and in American history on the middle 
ability level did slightly better in classes of 
thirty than in classes of sixty, when measured 


Taste IV 


SUMMARY OF THE MEANS OF THE DIFFERENCES AND THE PROBABLE ERROR RATIOS BETWEEN THE ATTITUDE- 
TO-BE-DESIRED SCORES OF THE PUPILS IN THE SMALL CLASSES AND THOSE 


or THEIR MATES IN 


THE LARGE CLASSES 





Size Mean Mean, Chances 
Class Ability of of ——_—____—_—____- in 
level class diff. PE, 100 
American History - - - -- __- Upper Large 0.71 1.03 76 
Upper Small 
SL. a be icineal eis an T/pper Large 
Upper Smail 6. 46 3.34 99 
American History _ _ _-_-_- Middle Large 
Middle Small 2.35 1.08 77 
so ses ax taseciSeiccc ania Middle Large 
Middle Small 0.10 05 51 
American History - - ---_-__- . Lower Large 
Lower Small 6.42 3.05 98 
et _. Lower Large —4.42 —2.07 92 
Lower Small 





* Harold C. Hand and Verna A. Carley, Student Reaction 


Form (privately printed, not published for distribution). 


“Verna A. Carley and Harold C. Hand, “Students’ Attitude Toward Large and Small Classes,” Stanford University, 


unpublished manuscript. 
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by objective tests, but the difference was no 
greater than could be accounted for by the 
operation of chance factors. 

2. Eleventh grade students of the middle 
ability level in English did better when meas- 
ured by objective tests in a class of sixty than 
in classes of thirty. The difference was 
greater than could be accounted for by chance 
‘actors. These findings might not hold true 
for all teachers, but they do show that some 
teachers can handle large classes of middle 
ability students in English more effectively 
than they handle small classes. 

3. Eleventh grade students of the lower 
ability level in American history and in Eng- 
lish did slightly better in classes of sixty than 
in classes of thirty, though the small differ- 
ence obtained could be accounted for by 
chance factors. This casts some doubt upon 
the often repeated statement that students of 
the lower ability level must be taught in small 
classes if the greatest efficiency is to be 
secured. 


4. In five of the six experiments, students 
not accustomed to large classes continued to 
improve in their relative accomplishment for 
some period of time after being placed in 
large classes. 

5. Class size does not appear to be a vital 
factor in determining the development of th 
forty-three attitudes measured by the Hand- 
Carley “Student Reaction Form”. The ma- 
jority of students agree: (1) that a greater 
variety of opinions are expressed in large 
than in small classes, and (2) that large 
classes foster the development of a greater 
degree of self-dependence. 

6. The replies to the questionnaire given 
to the teachers (a complete description oi 
which is included in the present writer’s thesis 
on file in the Stanford University Library) 
indicate that there is little unanimity of opin- 
ion among teachers, who have had experience 
with large and small classes, on the different 
arguments advanced in favor of, or opposed 
to, large classes. 

















AN EXPERIMENTAL STUDY OF THE EFFECT OF 


EDUCATIONAL GUIDANCE ON A SELECTED 
GROUP OF HIGH SCHOOL SOPHOMORES 


T. ERNEST NEWLAND 
Bucknell University, Lewisburg, Pennsylvania 


and 


WILLARD E. ACKLEY 
High School Principal, Donora, Pennsylvania 


In spite of the fact that much has been’ 


written about and claimed for the practice 
of guidance in connection with education, sur- 
prisingly little experimental evidence has been 
obtained on it. Studies such as reported by 
Becker and Brumbaugh* have indicated that 
groups on which some type of guidance was 
practiced felt some effect, but no evidence 
was presented to show what happened to a 
similar group not so influenced. One of the 
most objective studies found was a parallel- 
group experiment reported by Lund in which 
the process of educational guidance consisted 
of “remedial work” in the form of interviews 
with the experimental group, the negligible re- 
sults being qualified by a claim that the per- 
sonal interview technique might be shown to 
be better by a different attack on the prob- 
lem, and also by the plea that the “personal 
interview in the secondary schools is an activ- 
ity that merits further scientific investiga- 
tion.’ That there has been an unfortunate 
lack of experimental investigation on problems 
of this sort has been pointed out by Ayer* and 
others. It is also unfortunate that studies 
in this field have been directed all to fre- 
quently toward the prevention of failure, 
usually among lower capacity groups, rather 
than at the problem of the discovery of prac- 
tices and materials which can be used by those 
concerned with educational guidance in an 
attempt to cause students of superior capacity 
to achieve more in harmony with their 
capacity to achieve.* 


This study is somewhat like the others in 
that it was based upon failing or potentially 
failing students, but it does contribute find- 
ings based upon controlled experimentation. 
Stated specifically, the problem investigated 
was: What was the effect of a program of 
educational guidance upon a group of aca- 
demic problem pupils in a sophomore class in 
high school, particularly as regards (a) the 
earning of quality credits, (b) the failing of 
subjects, and (c) the withdrawal from school? 


PROCEDURE 


On the basis of the educational history of 
the freshman class, there was compiled a list 
of 52 students—4o boys and 12 girls—who 
seemed to the principal and teachers most 
likely to be cases of potential failure during 
the sophomore year. On the basis of sex and 
average mental age, as obtained on the 
Terman Group Test of Mental Ability and 
the Otis Self-Administering Test of Mental 
Ability, an attempt was made to obtain paral- 
lel groups of matched pairs. While the 
average mental ages were practically identi- 
cal, the experimental group was slightly more 
heterogeneous than the control group—the 
mean M. A. for the experimental group being 
179 months, with a sigma of 17.42, and the 
mean M. A. for the control group being 180 
months, with a sigma of 15.12. Three of the 
26 pairs accounted largely for this difference, 
the discrepancies in these cases being 14, 15, 
and 10 months. 


‘Elsa G. Becker, “First Annual Report of the Guidance Department of the Samuel J. Tilden High School,”’ High Points, 


(November, 1933), 19. 
7H. E. Brumbaugh, “Reducing Failures by a Plan of 
Instruction ” Journal of Educational Research, XXIII (March 


°S. E. Torsten Lund, “The Personal Interview in High School Guidance.” School Review, XXXIX (March 


207 


Alternative Dismissal, 


Holding - Failing Pupils for Addition 
1931), 240-45 


1931), 


. Fred C. Ayer. “School Progress.’’ Review of Educational Research, WII (June, 1933), 194-200. 
*It is true that we have the A. Q. and devices such as that published this year by Inor for R. D. Allen, but these are 


beginnings. 
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When the educational guidance, which was 
essentially remedial work, began, each pupil 
in the experimental group was required to re- 
port to the principal’s office on Monday morn- 
ing before the first class period and to secure 
a weekly report sheet which he took to his 
classes throughout that day. Each teacher 
of each subject taken by the pupil wrote in 
the name of the subject taken, the comment 
“satisfactory” or “unsatisfactory” to describe 
the nature of the work done the preceding 
week, and signed his name. At the end of 
the day the pupils brought the sheets to the 
office, where the results were recorded on a 
master record sheet. Every pupil who re- 
ceived “unsatisfactory” reports in one or more 
subjects was called in for a discussion of his 
situation. If the pupil was not able to state 
the reason for his unsatisfactory report, he 
was required to ask for a conference with the 
teacher to determine the cause. He then re- 
ported to the investigator for further consid- 
eration of the matter and suggestions were 
made to the pupil in the light of what was 
known of his background and capacities. If 
the work was marked “unsatisfactory” the 
following week, the pupil was again called in 
for conference, after which a report of the 
condition was mailed to his home. 

The status of each pupil in the experimental 
group was studied from several angles in or- 
der to be able to work more efficiently with 
him. In_addition to an initial interview with 
the pupil (from four to eleven interviews were 
held with each one in the experimental group 
during the time of the study from December 
to the following June), the homes of these 
youngsters were visiféd and the cooperation 
of the parents, none of whom happened to be 
foreigners, was encouraged. A careful study 
was made of the school and health records, 
which were augmented by results of other 
tests and inventories, in addition to the in- 
telligence test results mentioned earlier: a 
150-item home-made objective diagnostic test 
in English, the Iowa Silent Reading Test, the 
Bernreuter Personality Inventory, a 27-item 
home-made study habits inventory, and the 
Haggerty-Olson-Wickman Behavior Rating 
Scale (Schedule B), the latter of which was 
checked by each experimental pupil’s roll-call 
and subject-matter teachers. Once rapport 
was established between the pupil and the 
interviewer, the student was shown whatever 
evidence was desirable in trying to get him to 


feel, in a cooperative sense, that the schoo! 
expected him to reach that achievement leve! 
for which he was equipped. With no attemp: 
at apparently intending to do so, all those 
working with the pupils endeavored to make 
them feel that the staff had a real, personal 
interest in the pupils’ welfare. 

While this program carried with it a certain 
element of contagion in that it spread to some 
of the other pupils in the school, thus perhap: 
causing a few in the control group to profit 
by the motivation supplied especially by 
means of the weekly reports, it can be safel, 
said that the remedial and motivation work 
affected the experimental group in a more in- 
tentional and consistent manner than it may 
have the control group. 


RESULTS 


The significance of the amount of academic 
superiority of the experimental group over the 
control group can not well be determined upon 
any one basis of comparison, but must be seen 
in the light of at least two aspects of the sit- 
uation. While the experimental group as 
sophomores showed greater improvement over 
their freshman records ia terms of quality 
credits earned than did the control group, the 
experimental group also had fewer students 
leave school. As freshmen, the pupils in the 
experimenfat group earned an average of .81 
quality credits per subject taken (A=4. 
B==3, C2, D—1, Eo), and as sophomores 
they earned an average of 1.37 quality credits 
per subject, a gain of .56 quality credit. Com- 
parable data on the control group show that 
group gain to be .36 quality credit, which 
would seem to indicate a slight advantage in 
favor of the experimental group (columns 1 
and 2, Table I). 

But this advantage in favor of the experi- 
mental group is spuriously reduced by the 
fact that the control group suffered greater 
mortality and especially since the primary rea- 
son for this withdrawal from school of the 
six control pupils was academic failure. One 
student in the experimental group withdrew 
from school, but this was for financial reasons, 
his work at that time being of passing qual- 
ity. Correcting the data to include these 
cases, it will be seen, in columns 3 and 4 of 
Table I, that the advantage in favor of the 
experimental group becomes greater. 

A comparison of the number of subjects 
failed by the two groups, as presented in 
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Taste I 


AVERAGE NUMBER OF QUALITY CREDIIS EARNED PER SUBJECT TAKEN 


Including performance only of 


Experimental 
N=25 
Average as freshmen- - - - : . 81 
Average as sophomores. -- - - 1.37 
ae ae . 06 
. 20 


Difference 


Including performance of stu- 
dents who withdrew 


(2 (3) 4 
Control Experimental Control 
J—=20 N26 N=26 
. 89 . 84 . 89 
1.25 1. 41 97 
. 36 . 67 .08 








lable 11, shows an advantage in favor of the 
experimental group, even when only the rec- 
ords of those remaining in school are used. 
The contrast becomes still greater when the 
records of those withdrawing are included. 
The decrease in the number of subjects in 
which the 20 remaining control subjects failed 
(from 10 to 6 out of a total of 80 subjects 
taken—see column 2) is relatively not as 
great as it may seem at first. The control 
group really failed in 13 per cent of the 
courses taken, as freshmen, and failed in 7 
per cent of the courses taken as sophomores. 
In the other columns, the numbers of failures 


can be read, roughly, as percentages. 


CoNCLUSIONS 

On the basis of these data, it seems safe 
to conclude that when educational guidance, 
largely in the form of remedial and motiva- 
tional work, was administered to an experi- 
mental group, and the academic performances 
of this group compared with those of a sim- 
ilarly constituted group: (a) a better quality 
of school work, as measured by marks, was 
done by the experimental than by the control 
group; (b) proportionately fewer failures oc- 
curred in the “guided” group; and (c) while 
six out of the 26 in the control group dropped 
out of school primarily on account of failing 
marks, none of the experimental group with- 
drew for this reason. 


Taste II 


NUMBER OF SUBJECTS IN WuHIcH FarLure OccURRED* 











Including only students who 
stayed in school 


Including students who with- 
drew from school 














(1) (2) (3) (4) 

Experimental Control Experimental Control 
DRI init nin i awsei mune 19 10 20 10 
3 6 3 21 


As sophomores. - - __- _- _- -- _- me. 





*Numbers are the same as in Table I. 





FREE COMPOSITIONS AS AN AID TO THE TEACHER 
IN CHILD GUIDANCE* 
GENEVIEVE M. LEARY 


State Normal School, New Haven, 
Connecticut 


THE PROBLEM 

The purpose of the study was to determine 
whether or not free compositions of children 
are valid tools for use by the teacher or stu- 
dent teacher in child guidance. When the 
composition data were validated the writer 
was concerned with the grade, school, and sex 
interests of children, as revealed in the free 
writing, as secondary purposes. Other reve- 
lations, which might be termed subjective, 
since they were not verified in the criterion, 
were recorded. Another purpose of the 
writer was to study the interests children re- 
vealed in free drawings, and to compare these 
interests with those revealed in their free com- 
positions, in order to find out what, if any- 
thing, free drawings added to the teacher’s 
knowledge of a child in addition to the 
composition data. 

Explanation of the Term, “Free” Composi- 
tions.—‘Free”’ compositions are those written 
by children on topics of their own choice 
without any guidance or interference on the 
part of teachers in so far as content or theme 
is concerned. The papers used in this study 
were left untouched by a teacher. The spell- 
ing was not corrected, nor was the sentence 
structure or choice of words criticized with re- 
spect to the specific pupil. The teacher was 
free to read them for the purpose of getting 
ideas as to what needs children had on the 
technical side of written composition so that 
pertinent instruction might be given on these 
needs. 

Because of the realization that genuine free 
compositions can be expected only in a class- 
room situation where the teacher is tempera- 
mentally capable of “keeping hands off” of 
child products, and wherein children feel se- 
cure because of the desirable relationships ex- 
isting among classmates, between child and 
teacher, and teacher and child, the writer 
made a selection of twelve class groups for 


study out of a group of seventeen middle or 
intermediate grades available, after a careful 
study of the entire situation. 


THe Stupy SITUATION 

The study was carried on in New Haven, 
Connecticut, in twelve classrooms in three 
laboratory schools affiliated with the New 
Haven State Normal! School. The child groups 
in each of the three schools vary as far as 
the average economic and social backgrounds 
are concerned. One school environment is a 
favorable residential section, another school 
is in a semi-business and residential section 
and is somewhat less favorable, and the third 
school presents a rather deprived environ- 
ment. The study situation, in short, presents 
a sampling of three varying environmental 
backgrounds in a Connecticut city. 

There were four class groups on each of 
the three grade levels, grades four, five, and 
six, used in the study. Four hundred fifty 
children (146 in the sixth grade, 150 in the 
fifth grade, and 154 in the fourth grade) 
ranging in chronological age from 8 years and 
3 months to 13 years and 3 months, were in- 
volved in the study which was carried on 
from October 1, 1934 through the second week 
of June, 1935. 

THe METHOD 

Collection of Data—The procedure fol- 
lowed ia getting the free compositions was to 
set aside two periods a week when children 
would know that they would have the oppor- 
tunity of doing this kind of writing. This 
was understood as a standing procedure. At 
the beginning of the period help was given 
in spelling when the child acted as if his ex- 
pression were blocked by a realization of the 
inadequacy of his spelling. Each child put 
his paper into his individual folder and these 
were preserved throughout the year. In June 
the writer asked permission of each grade 
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group to borrow their folders for her own 
private use, and this permission was granted. 
[hus the composition data came into the 
hands of the writer. 

Means for Validation of Data.—During a 
neriod of six weeks during the month of May, 
1935, and the early part of June, 1935, the 
writer, assisted by seven student teachers on 
the fourth-year level of the teachers college 
program of studies, interviewed all the chil- 
dren included in the study. The writer pre- 
sented the interview sheet to a competent 
psychiatrist, who approved it if given before 
any analysis of the individual’s compositions 
was made, so as to eliminate any “ploughing” 
or searching inquiry to attempt to bring forth 
things which would tend to explain the revela- 
tions of the papers. This direction was fol- 
lowed. The interview sheet contained thirty 
questions which were asked of the child unless 
he answered them inadvertently while answer- 
ing other questions. A standard approach 
was given in each instance. Each interview 
took at least fifteen minutes. There were two 
questions which were always asked in the 
same order by the interviewer. These were: 
Number 1, asked first, What do you like to 
do when you are not in school? and Number 
>, asked last, In what are you especially in- 
terested? Phrases or words were used in 
recording whenever possible. 

The writer trained the seven interviewers 
by interviewing individual children while two 
or three interviewers sat behind a partial wall 
provided by a cloak room listening to the 
interviewer and the child. Due to the coop- 
eration of the laboratory school teachers one 
child at a time came out to an interviewer, 
the selection of the child being left to chance, 
that is, any child who could conveniently 
leave his work at the time came out to be 
interviewed when another child returned to 
the room. 

As the interview sheets were turned in, the 
name on every tenth one was recorded for a 
home visitation to be made by the writer. 
These visits were made and the findings rela- 
tive to parental judgment of child interests 
and general behavior of 45 children were 
recorded. 

Another means of validation sought was a 
report on each child given by the teacher in 
June, 1935, after working and living in the 
classroom with the child during the school 
year. The inquiry sheet called for the name 
of the child, a statement of his interests. his 
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awareness of what was going on about him or 
in the world, and for any remarks which the 
teacher might care to make. 

To summarize briefly, an interview with 
each child, the teacher’s report on each child, 
and the home visitation of every tenth child 
interviewed, were used as means for the 
validation of the composition dati. 

Analysis of Data.—After analyzing a sam- 
pling of data to get enough encouragement to 
attempt the study, the writer obtained the 
services of eight people to read and to analyze 
the papers according to what they felt the 
children revealed about themselves in their 
writing. The title or topic of every paper for 
each child was recorded with a word or two 
regarding it noted after the title. When all 
the papers for a given child had been treated 
in this way, the reader wrote a sketch of the 
child as she knew him through the composi- 
tions, that is, his interests. A random sam- 
pling of the composition data of one half of 
the 450 cases available for study was taken 
for analysis. This sampling provided 9,004 
free compositions. 


THE CRITERION 

A briet sketch of the individual child as re- 
vealed by the interview, the teacher’s report, 
and the home visitation report when avail- 
able, was made. This composite picture be- 
came the criterion for the validation of the 
material revealed through an analysis of the 
child’s compositions. When a goodly number 
of criterion sheets and corresponding composi- 
tion analysis sheets had accumulated, the 
composition sheets, without any names of 
children appearing upon them, were paired 
by two people, independently. 

The ratio of consistency between the spe- 
cific items in the composition data sketch and 
those in the criterion sketch was then de- 
termined. The paired cases were taken and 
the items on each sheet were checked by two 
persons, other than the writers of the sketches. 
The number of items on the criterion sheet 
became the denominator of the fraction ex- 
pressing the ratio, and the number of items 
revealed by the sketch based on the comnosi- 
tion data which were also in the criterion be- 
came the numerator. 

Number of Items Common to 
the Composition and 
Criterion Sketch Ratio of 
Consistency 


Total Number of Items in 
Criterion Sketch 
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In order to check the findings still further, 
the sampling of paired criterion sketches and 
composition analysis sketches was divided in 
half, that is, half of each of the twelve grade 
groups, and the ratio of consistency between 
the criteria and the composition data was de- 
termined for each of the two halves of the 
original paired sampling. 

The writer of the study made a third sheet 
or sketch, in addition to the criterion and 
composition analysis sketches made by other 
persons. Upon this were recorded child likes, 
dislikes, and revelations such as his attitudes 
toward adults, and some character traits. 
These sheets, without the name of the child, 
but lettered in code, were submitted to the 
teacher who had worked with the children for 
an entire year, to see whether or not she could 
recognize them. After reading them, she 
labelled them with the appropriate name, ac- 
cording to her judgment, and returned them 
to the writer. 


Sample Third Sheet—Reader’s Judgment 
(Identification letter—d) 


Very philosophical turn of mind—serious— 
mature outlook—interested in explaining, 
seems to clarify own thinking as explanation 
develops—extremely observant—longs for a 
dog—muses about a wide range of subjects, 
such as own early childhood mischief as re- 
lated by mother—also muses on behavior of 
parents, especially the father, at whom the 
child “takes digs” at times—interested in peo- 
ple’s problems—rather solitary as far as child 
companions are concerned—goes about much 
with parents, but doesn’t enjoy it especially. 


Tue Use or FREE DRAWINGS 


A collection was made of 1,936 free draw- 
ings done by the 225 children participating in 
this study over a period of two months. The 
drawings were made under the same condi- 
tions described for the writing of the free 
compositions, that is, the child was a free 
agent. He could draw whatever he pleased 
in whatever medium he cared to use: pencil, 
crayon, or water color. Although the mode of 
expression was a different one from that of 
writing, the writer wished to see if the draw- 
ings added to the picture presented by the 
composition material. 


The drawings were studied to find the 
answers to the following questions: 
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1. What per cent of the drawing interests 
are also found in the criterion and the com- 
position analysis sketches of each child? 


Number of Drawing Interests 
Found in Criterion and 

Composition Analysis 
Total Number of Drawing 

Interests 








= X per cent 


2. What do the drawing interests add to 
the compositions when there are some not 
found in the composition sketch as expressed 
by a ratio? 

Number of Drawing Interests 
not in the Composition 
Sketch 
Total Number of Composition 
Interests 





—= Xx per cent 


Tue FINDINGS 


Free compositions written in school situa- 
tions where children feel secure, and where 
teacher dictation of content is absent, consti- 
tute valid data in revealing the interests of 
children for the following reasons: 


1. Composition sketches made on the vasis 
of interests revealed in free compositions were 
made by persons other than those who wrote 
the corresponding criterion sketches. These 
criterion sketches were paired accurately with 
the composition analysis sketches by two per- 
sons who had written neither sketch in 208 
of the 225 cases or in 92.4 per cent of the 
half sampling of cases. 

2. Sixty-two per cent of the items revealed 
in the composition analysis sketches were 
also found in the criterion sketch. When the 
half sampling of the total number of cases 
was again halved according to class groups. 
61 per cent of the items in the composition 
analysis sketches were also found in the cri- 
terion sketches in the first half, and 63 per 
cent were the same in the second half. 


The children studied ranged in age from 
8 years and 3 months to 13 years and 3 
months, and presented a wide variation in in- 
terests. The major classification of interests 
revealed is the following: personal experi- 
ences, including play, lessons outside of 
school, camping, and creative expression; 
hobbies and clubs; pets; nature; religious 
affiliations; reading of fiction and non-fiction; 
sports, both individual and group; science: 
radio; current events; travel; school activi- 
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ties: and a miscellaneous group of scattering 
interests. The highest five classifications of 
the total nineteen for the entire child group 
are as follows: 


Per 
Cent 
2 Se 21.06 
a 19.25 
:. Hobbies and clubs ___-___-_- 10.82 
a. Se 6.72 
6, FE adetcamadinamadaeninnn 6.42 
The lowest five classifications are as follows: 
Per 
Cent 
0 SN a aiieatbnnitinsianien .49 
2. Religious affiliations ~_--_~~- 71 
5. Bovmine money ............ .75 
See ree 1.63 
5. Scheut acts ..........+.. 1.70 


The economic, social, and physical environ- 
mental differences and influences are quite 
marked in the interests revealed by children 
living and attending school in three varying 
environmental situations. 

It is likely that the things children revealed 
about themselves in the free writing, which 
were not revealed by their teachers, their 
parents, or by their own interviews, are of 
importance and worthy of some consideration 
by teachers interested in promoting desirable 
growth in children, since such revelations are 
found among other items that were verified. 
Among these are likes and dislikes, fears, 
dreams, social and moral standards, and 
traits of all kinds. 

Teachers identified 46.75 per cent of the 
sketches based on these additional unproved 
items gleaned from the compositions of chil- 
dren with whom they had worked for one 
year. 


Free drawings made under the same condi- 
tions as the free writing, that is, without dic- 
tation of content, and without group or 
teacher criticism after the product was com- 
pleted, add, on the average, 22.5 per cent to 
the interest picture of the child found in his 
compositions. To the eye of a trained an- 
alyst, they may reveal items, equally impor- 
tant in child study and guidance to those de- 
scribed above in connection with free com- 
positions, which the writer did not verify. 
They are worthy of consideration as still an- 
other tool to be used in guidance. 


SUGGESTIONS FOR OBTAINING, PRESERVING, 
AND UsING FREE COMPOSITION DATA 


It is suggested that teachers set aside time 
when pupils may write freely, and that they 
have children keep these writings in sturdy 
folders over a period of a year, together with 
any other free writing they do. These fold- 
ers may be used by teachers and student 
teachers in laboratory schools throughout the 
year as a readily accessible means of getting 
acquainted with the children, in addition to 
observation and actual contacts with them in 
the activities of the school. They may also 
be kept by the teacher after the children have 
gone into the next grade, for use the next year 
by the teacher with whom the children are 
then working. When free drawings have been 
added to the folders by the children, the tool 
may become even more valuable. 


It would be well for student teachers to 
have some experience in studying free com- 
positions and free drawings of children dur- 
ing their period of preparation, under the 
guidance of a psychiatrist, to make thé future 
teacher aware of how she may use these data 
in gaining a better understanding of the chil- 
dren with whom she works. 





THE RELATION OF READING COMPREHENSION AND 
RETENTION TO HEARING COMPKEHENSION 
AND RETENTION' 


WitirAm E. Younc 
Syracuse University 


I. THe PROBLEM 

This investigation was undertaken to pro- 
vide data pertinent to the answering of the 
following major issue: What is the relation 
of comprehension and retention in reading to 
comprehension and retention in hearing? It 
was thought that data pertinent to this 
question would also prove helpful in answer- 
ing a second: To what extent is reading abil- 
ity a result of good language comprehension? 

The problem of this study is of fundamen- 
tal importance, for its solution should imply 
the correct reading procedures both for first 
teaching and remedial work; for example: 
Should the pupil who is deficient in silent 
reading ability be given thought-getting train- 
ing and language exercises or should he be 
given drills to facilitate the various phases of 
eye movements? Are the mechanical factors 
of the reading activity such as the duration 
of eye fixation pauses, the number of eye fix- 
ation pauses a line, the return sweep of the 
eyes from the end of one line to the beginning 
of the next, and the like, to be attacked or 
taught directly, or are they in the large to be 
acquired as a result of language and reading 
growth? 

As can be seen from a review of studies in 
this field (particularly Yoakam’s study),? it 
is known that children get very little from a 
single silent reading. The small returns 
from a silent reading may be due primarily 
to low language comprehension on the part 
of the pupils or primarily to their lack of such 
proficiencies as are peculiar to the act of read- 
ing the printed page. Some of these pro- 
ficiencies may be connected with the mechan- 
ical or motor skills. No one yet has given a 


clear picture of the abilities needed in reading 
over and above those comprehended in lan- 
guage efficiency. 

How much do pupils who get very little 
from an unassisted silent reading obtain from 
an oral teacher presentation? This question 
the experimenter determined to answer. 

Even though the returns from a teacher 
oral presentation might prove to be small, 
quite as small as those found in other studies 
for the silent reading, definite conclusions 
would be dependent upon the scores being 
comparable. Hence, it was decided to con- 
duct again the experiment of finding the effect 
of a silent reading and to conduct this experi- 
ment with the same cases and the same read- 
ing materials at approximately the same time 
to ascertain the comparative effects of differ- 
ent modes of presenting various types of 
content. 

Should one provide a language situation 
which removes the mechanical or motor fac- 
tors of silent reading and obtain results which 
emphasize low language comprehension as the 
main obstacle to overcome, still one would not 
know but what there were individuals whose 
reading disability was due to the mechanical 
or motor factors. In a group of one hundred, 
for example, ten might do well after an oral 
presentation but very poorly after a silent 
reading, while another ten of the same group 
might do quite the reverse. The result might 
be that the means of the two sets of scores 
would be approximately equal. Therefore, it 
was decided to work out correlation coeffi- 
cients between the scores on orally presented 
material and the scores on material read 
silently. These correlation coefficients would 
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f‘yrnish an index of the degree of correspond- 
ence or “go-togetherness” between the two 
ibilities. 

[he study was also planned so as to pro- 
vide quartile comparisons. Those pupils who 
did the poorest after a silent reading, those 
who fell in the lowest quarter, were examined 
to see where they placed after an oral teacher 
presentation. This analysis was done also 
for the pupils of the lowest quarter after the 
oral presentation. It was done again in the 
same double fashion for all pupils in the high- 
est quarter. 

Finally, it was decided to find out the grade 
improvement in comprehension through silent 
reading and that in comprehension through 
hearing. Buswell® has reported a plateau in 
the development of the eye motor habits in 
the intermediate grades. He believes that as 
a result reading development is arrested in 
this period. If this condition be true, one 
would expect hearing comprehension to pro- 
gress more markedly in the intermediate 
grades than reading comprehension, held 
back, as the latter is reported to be, by an 
arrested development of the motor factors. 

Very briefly the problem of the thesis was: 
What is the relation between reading compre- 
hension and hearing comprehension? 

To solve this problem the following sub- 
problems were set up: 


1. What is the effect of an 
entation? 

. What is the comparative effect of differ- 
ent modes of presenting various types 
of content? 

3. What is the degree of correspondence or 
“go-togetherness” between reading com- 
prehension and hearing comprehension ? 

4. Do the children who do poorly in com- 
prehending through reading (or hearing) 
do poorly in comprehending through 
hearing (or reading) ? 

. Do the children who do _ extremely 
well (comparatively) in comprehending 
through reading (or hearing) do equally 
well in comprehending through hearing 
(or reading) ? 

6. What is the comparative status of read- 
ing comprehension and hearing compre- 
hension at the various intermediate 
grade levels? 


oral pres- 


to 


in” 


READING COMPREHENSION AND RETENTION 


Il. THe PROCEDURE 

The pupils used in this experiment were 
taken from the intermediate grades, four, five, 
and six, of six school systems, of which five 
were in Iowa and one in Texas. About two 
thousand pupils took part in the experiment. 

The reading materials were fifteen in num- 
ber of four different types: three descrip- 
tions of industrial processes, four nature 
science units (units on wild animal life), four 
hero stories from American history, and four 
narrative poems. The selections varied in 
length from about three hundred and fifty 
words (the descriptions of industrial pro- 
cesses) to about eight hundred words (the 
hero stories). 

These selections were presented in four 
different ways, each selection being presented 
merely one way to the same classroom, but 
each classroom (with only a few exceptions) 
experiencing at least three modes of presen- 
tation and three selections from each of the 
four types of reading materials. The four 
modes of presentation were: (1) Mode A, 
the teacher read aloud to the pupils; (2) 
Mode B, the teacher read aloud to the pupils 
while they read the selection silently; (3) 
Mode C, the pupils read the selection once 
silently at their own individual rate; and (4) 
Mode D, the pupils read the selection silently 
for the same amount of time assigned for the 
oral reading by the teacher. 

Immediately after the presentation of each 
selection the teacher tested the pupils over it. 
One test of thirty items was used. The first 
twenty or so items were questions calling for 
short definite answers. These items formed 
a recall test. The last ten or so items were 
multiple choice units of three responses each. 
Whereas the recall items usually dealt with 
specific bits of knowledge, the multiple 
choice units were concerned with general im- 
pressions, deductions, etc. The tests of the 
nature science units were administered again 
one month later to secure a measure of de- 
layed recall. 

A special experiment was conducted with 
the pupils of one of the Iowa towns, Iowa 1. 
With the groups in this Iowa town, each test 
was not given at all until one month’s time 
had elapsed from the presentation of the cor- 
responding reading unit. This special exper- 
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Taste I 


Per Cent Scores oF ComBINED Towns ON TESTS 

















Nature Hero Industrial 
Science Poetry Stories Processes 
Grade — +--+ —_— 8 
Mode Mode Mode Mode 
A> ¢™ Dt A Cc D A Cc D A C D 
4 33 25 29 23 20 22 27 23 24 21 18 18 
5 41 35 41 36 32 31 40 35 37 32 24 32 
6 46 4l 44 37 31 34 49 44 oe ae 37 39 





* Teacher oral presentation. 
** A single silent reading. 


+ Silent reading with same time intervals as for oral presentation. 


iment was carried out in order to get a meas- 
ure of delayed recall without the stimulus and 
the learning factor of previous testing. 


The tests were proved highly reliable. The 
coefficients of reliability in grade five for 
composite tests were from .87 + .o18 to 
.92 + .o12. The tests were also probably 
quite valid, correlating .54 + .037 in grade 
four and .60 + .036 in grade five with the 
Thorndike—McCall test, and correlating .67 
+ .035 in grade six with the Gates Advanced 
tests. 

Since there was a large number of cases in- 
volved and since any two groups which were 
compared were composed of approximately 
an equal number of children from the same 
town, and since the cross-checking technique 
was used (with the pupils of Mode A in one 
comparison as pupils of Mode B in another, 
Mode C in a third, and Mode D in a fourth), 
it was not thought necessary to equate the 
pupils of the different groups. However, this 
assumption itself was tested and pupils of 
groups compared were equated on the basis 
of their scores on the Gates Advanced Read- 
ing Tests. The results, as Tables XI and 
XII show, from such equated groups and 
from the groups not so equated were in essen- 
tial harmony. 


Ill. THe Frnprncs 


The findings showed that children get very 
little from an oral presentation (21 to 33%— 
varying according to type of selection—in 
grade four) as measured by immediate test- 


ing. Children have retained an even smaller 
amount after one month’s expiration, a 
further loss of 43% having taken place. Ii 
the children are not tested initially until one 
month has passed, the percentage of retention 
ranges from 7 to 20, varying according to type 
of selection. Tables I, II, and IIT show these 
findings. 


Tase II 


Per Cent Scores oF CompBtnep Towns on TEsts 
(ovER NaATuRE ScreENCE) REPEATED 
Arter One MontTH 




















Mode 
Grade —- 
A Cc D 
4 20 17 17 
5 31 27 28 
6 32 32 34 





Children do get, however, more from a 
teacher oral presentation than from a silent 
reading by themselves. Tables IV and V 
give supporting data. The difference was 
greatest in grade four (where it was almost 
uniformly statistically significant) and al- 
most absent in grade six. The method of 
teacher oral presentation plus simultaneous 
silent reading by the pupils was roughly 
equally as effective as the teacher oral presen- 
tation alone. 

Even the few tables of results presented 
here are quite clear in showing that children 
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Taste III 
Per Cent Scores or Iowa 1 on Tests DELAYED FoR ONE MonTH 
Nature Hero Industrial 
Science Poetry Stories Processes 
Grade . = 
Mode Mode Mode Mode 
A B* ¢ D A B C D A B C D A FB CR 
4 19 15 13 17 20 16 16 14 11 10 9 11 7 4 5 
) 23 24 18 20 24 26 21 20 | ae ae ye 9 8 10 
6 24 24 22 24 28 25 20 22 18 20 14 19 10 9 12 





Teacher oral presentation plus simultaneous silent reading by pupils. 


TaBLe IV 


Dirrreences IN Test RESULTS BETWEEN THE AVERAGES OF Mope A (ORAL READING BY TEACHER) AND 
Mope C (SINGLE SILent READING WitTHOUT TIME LIMIr) 








Iowa No. of Diff. * P. E. vil 

Type of Selection Towns Grade Cases A-C Diff. P.E 
Nature Science _. 2;3 4 227 2.384 . 334 7.14 
Nature Science ze 5 235 1. 804 . 347 5. 20 
Poetry 2:3 4 223 . 585 . 256 2.09 
Poetry 4;5 4 159 1.198 . 346 3. 46 
Pr vet ry 2: 3 5 244 & 096 e 307 3. 57 
Poetry 4;5 6 164 1. 741 . 444 3. 92 
Hero Stories 2: 6 4 140 1. 333 . 388 3.44 
Hero Stories 2:3 5 238 1. 405 . 369 3. 81 
Hero Stories 2:3 6 241 1. 575 . 367 4.29 
Industrial Processes 2:3; 4; 5 4 395 . 772 . 149 5.18 
Industrial Processes 2;3;4;5 5 414 1. 571 . 168 9.35 
Industrial Processes 2;4;5 6 251 . 597 . 269 3. 





‘Positive difference in favor of Mode A. 


improve in their ability ‘to comprehend 
through reading throughout the intermediate 
grades quite as fast as, if not faster than, they 
improve in their ability to comprehend 
through hearing. 

The coefficients of correlation obtained be- 
tween the pupil results on tests after oral 
presentation and pupil results on tests after 
silent reading were uniformly high, practically 
as high as, and in some cases higher than, the 
pupil results on two different tests of silent 
reading. The Pearson product-moment co- 
efficients of results on composite tests after 
oral presentation and on composite tests after 
silent reading were .80 + .025 and above. 
Tables VI, VII, VIII, and IX give the co- 


efficients of correlation obtained between dif- 
ferent modes of presentation on individual 
tests. Table X gives the coefficients when 
results on tests over composite selections are 
used. 

In general, children who do poorly in com- 
prehending through reading do poorly in com- 
prehending through hearing. No children 
were found to be in the highest quarter of one 
of these phases of language comprehension 
and in the lowest quarter of the other. 


IV. 
The net amount that children of the inter- 


mediate grades get from a single presentation 
(no matter what the mode of presentation) 
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TABLE V 


DirrerReNces IN Test Resutts BETWEEN THE AVERACES OF Mope A AND Mone D (Srient READING Wiry 


Trve Lrowit Eovat to THat OF THE ORAL READING) 








lowa No. of Diff. * P.E. Diff. 








Type of Selection Towns Grade Cases A-D Diff. P. E. 
Nature Science 2:3 4 227 1.194 . 342 3.49 
Nature Science 2:3 5 235 . 157 . 342 . 46 
Poetry 2:3 4 223 -. 278 . 269 1. 03 
Poetry 4;5 4 159 1.031 . 354 2.91 
Poetry 2:3 5 244 1. 594 . 310 5.14 
Poetry - - 4;5 6 164 . 796 . 460 1.73 
Hero Stories 2; 5 4 140 . 942 . 399 2.36 
Hero Stories 2:3 5 238 . 836 . 376 2.22 
Industrial Processes 2:3; 4; 5 4 395 . 691 . 154 4.49 
Industrial Processes 2; 3; 4; 5 5 414 . 055 . 185 . 30 
Industrial Processes 2;4;5 6 251 . 394 . 269 1.47 

*Positive difference in favor of Mode A. 
Taste VI 


COEFFICIENTS OF CORRELATION BETWEEN DIFFERENT MODES OF PRESENTING NATURE SCIENCE SELECTIONS 














No. of 
r r. Cases Grade Town Mode 
60 . 043 99 4 Iowa 5 A* 
Iowa 2 
Iowa 3 Cc 
. 69 . 035 100 4 Iowa 4 A 
lowa 3 
lowa 2 C 
. 53 . 036 182 4 Texas 1 A 
C 
. 57 . 052 76 5 Iowa 3 A 
Iowa 2 
lowa 5 Cc 
. 66 034 127 5 Iowa 4 A 
Iowa 3 
Iowa 2 Cc 
. 63 029 190 5 Texas 1 A 
Bt 
.53 . 041 139 6 lowa 3 A 
Iowa 5 
Iowa 2 Cc 
.61 . 049 74 6 Iowa 3 A 
lowa 5 
Cc 
. 60 . 042 110 6 Iowa 2 A 
Iowa 4 
Iowa 3 C 
. 66 . 037 107 6 Texas 1 A 
Cc 
* Teacher oral presentation. ** A single silent reading. 


t Teacher oral presentation plus simultaneous silent reading by pupils. 
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READING COMPREHENSION AND RETENTION 


Taste VII 


COEFFICIENTS OF CORRELATION BETWEEN DIFFERENT MODES OF PRESENTING POETRY SELECTIONS 


No. of 

r P. E Cases 
60 049 77 
59 ° 051 77 
. 64 . 034 136 
55 . 040 136 
. 64 . 035 134 
. 4 945 114 
72 . 036 80 
. 54 053 81 
72 . 037 78 


Grade Town Mode 
4 Iowa 3, a, d A* 
Iowa 2 q** 
4 Iowa 2 A 
Iowa 3, a, d 1)j 
e-. Iowa 2 Cc 
Iowa 5 
Iowa 4 
Iowa 3, a, d D 
5 Iowa 2 A 
Iowa 3 
Iowa 4 ( 
6 Iowa 2 A 
Iowa 3 
Iowa 5 D 
6 lowa 2 A 
Iowa 3 
lowa 4 
Iowa 5 Cc 
6 Iowa 3 A 
C 
6 Iowa 3 A 
D 
6 Iowa 3 A 
C 





* Teacher oral presentation. 
** A single silent reading. 


| Silent reading with same time intervals as for oral presentation. 


was not determined exactly by this thesis. 
Although it can be said that the children of 
the fourth grade got about twenty per cent 
on a Mode C presentation (a single silent 
reading without time limit) of poems, it is not 
known but that the children would have made 
some score on the test even if the single pres- 
entation had not occtrred. The experimen- 
ter found out from each teacher included in 
the study whether or not her class had read 
or studied the selection; and in all cases 


where the class or any part of it hac read or 
studied the selection, the selection was not 
administered. But it cannot be maintained 
that all pupils who had experienced a selection 
were excluded from experiencing it again. 
However, the number of pupils and situations 
involved does enable one to conclude that al- 





though the exact effect of a mode of presen- 
tation cannot be stated, the comparative ef- 
fect of the four modes should now be fairly 
well known. 

Keeping in mind the fact that the scores on 
the immediate recall are probably an exagger- 
ation of the effectiveness of a single presenta- 
tion in that they are the result of what the 
pupils knew about the selection before it was 
presented plus what they got from the pres- 
entation itself, the reader should re-examine 
Tables I, Il, and III. The fact to be noted 
is the falling off between the immediate test 
scores and those repeated a month later. The 
loss was at times well over forty per cent. 
When the tests were given one month after 
the presentation without the learning factor of 
the initial testing to enter in, the scores were 
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Taste VIII 


COEFFICIENTS OF CORRELATION BETWEEN DIFFERENT MODES OF PRESENTING HERO STORIES 











No. of 

r P. E. Cases 
. 59 . 049 82 
. 67 . 039 87 
55 055 74 
. 60 .035 132 
. 70 . 039 81 
. 70 . 039 78 
. 63 . 038 116 


Grade Town Mode 
4 lowa 2 A* 
Iowa 3 
Iowa 5 Cc 
4 lowa 2 A 
Iowa 4 
lowa 5 Cc 
4 lowa 2 A 
Iowa 3 
lowa 5 Cc 
5 Iowa 2 A 
lowa 3 
Iowa 4 C 
6 Iowa 3 A 
C 
6 lowa 2 A 
lowa 3 
lowa 5 C 
6 Iowa 2 A 
Iowa 3 
lowa 4 Cc 





* Teacher oral presentation. 
** A single silent reading. 


so bunched at the end of the scale that noth- 
ing approaching “normality”- was obtained. 
Out of nine presentations of descriptions of 
industrial processes, only one was more than 
ten per cent effective. It can be seen that if 
the factor of previous knowledge cou'd be 
eliminated and a true picture of the effective- 
ness of each mode secured, it would point 
plainly to the conclusion that one presenta- 
tion is not enough for learning. Probably 
the establishment of this principle in such an 
emphatic fashion with varying types of selec- 
tions and varying modes of presentation is a 
more important contribution than the pointing 
out of one mode of presentation as more or 
less effective than another. 

Another educational implication here is 
that the school must provide definitely for 
retention on the part of the child. Many 
writers on the subject of reading have failed 
to include memory or retention as one of the 





reading skills. Its essential importance as 
such cannot be denied. This study has also 
shown that the skill of retention needs to be 
developed in connection with oral learning 
quite as much as with silent reading. 

Russell* established the seventh grade as 
the point where silent reading by the pupils 
“catches up” in effectiveness with the teacher 
oral presentation. Russell considered Grades 
V, VII, and IX in his investigation. Had he 
included Grade VI, he might have found that 
in work-type material, as exemplified in na- 
ture science materials and descriptions of in- 
dustrial processes, silent reading by the pupils 
is probably equal in effectiveness to the 
teacher oral reading. 

The point to be stressed here is not that 
Grade VI or Grade VII is the transition 
period but that the school can perhaps deter- 
mine just when it will have the child’s silent 
reading ability equal his ability to compre- 





*R. D. Russell, ‘The Relative Effectiveness of Presenting Verbal Material Visually and Orally as Measured by the Amount 
of Recall,”’ Unpublished Ph.D. Thesis, State University of Iowa, 1923. 
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Tasle IX 


COEFFICIENTS OF CORRELATION BETWEEN DIFFERENT MODES OF PRESENTING DESCRIPTIONS 
OF INDUSTRIAL PROCESSES 





r P. E. Cases Grade Town Mode 


. 52 . 046 113 4 Iowa 2 A‘ 
Iowa 3 
Iowa 4 
Iowa 5 Cc 


.53 . 046 110 4 Iowa 2 A 
Iowa 3 

Iowa 4 

Iowa 5 Di 


52 . 046 113 4 Iowa 
Iowa 
Iowa 
Iowa 


Crm Coto 


53 044 125 5 lowa 
lowa 
Iowa 
Iowa 


Orem cote 


61 035 153 5 Iowa 
Iowa 
Iowa 
Iowa 


Crm CoS 


. 56 . 040 130 5 Iowa 
Iowa 
Iowa 
lowa 


.45 . 048 125 5 Iowa 
Iowa 
Iowa 
Iowa 


cre cole Ore Co 0S 
~ 


. 16 . 028 112 6 Iowa 
Iowa 
Iowa 
Iowa 


Crem co DD 


> 


. 52 050 97 6 Iowa 
lowa 
Iowa 
lowa 


Cr & Cod 
~ 





* Teacher oral presentation. 
** A single silent reading. 
| Silent reading with same time intervals as for oral presentation. 


hend through hearing. The findings of this There was no plateau discovered in silent 
thesis would indicate that the school could reading growth in the intermediate grades to 
readily establish this point in Grade V, pro- parallel the plateau reported by Buswell.’ In 
vided educators deem such an accomplish- fact, the findings of this thesis would indicate 
ment necessary and desirable. that improvement in silent reading compre- 





5G. T. Buswell, op. cét., p. 57. 
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Taste X 


COEFFICIENTS OF CORRELATION BETWEEN 


No. of 


Cases 


79 


DiIrFERENT Mopes O18 


PRESENTING COMPOSITE SELECTIONS 


Town Mode 


lowa 2 Dt 
lowa 3 
A* 


lowa 2 D 
Iowa 3 


lowa 2 
lowa 3 
Iowa 4 





* Teacher oral presentation. 
** A single silent reading. 


| Silent reading with same time intervals as for oral presentation. 


Taste XI 


Scores or Pupits In Eouatep Groupes (lowa 2, 
lowa 3, Iowa 4, AND Iowa 5) ON DESCRIPTIONS 
or INpustTRIAL Processes, GRADE 4 


Gates Reading S. D. of Gates 
Grade Averages Reading Grades 


No. of 
Pupils 


. 266 
. 268 
. 283 


104 4. 865 
94 4. 867 
97 4. 887 


Number of Pupils Experiencing 


Selections Mode A Mode C Mode D 


Sd 94 97 104 
at 94 97 
ae 104 94 


roQo 


Av. Score 4.4576 3. 7220 3.8475 


nae. ine Diff. (A-C) 
736 + 175 BE pitt. 


A av.—C 


Diff. (A-D) 


A av.—D av.—.610 + .181 P. E. Diff. 


hension is seemingly more accelerated than 
improvement in hearing comprehension in the 
intermediate grades. 

The data of this thesis show that the rela- 
tionship between reading comprehension and 


retention on the one hand and hearing com 
prehension and retention on the other is a 
very intimate and detailed one. The data 
suggest that the language or thought factor 
in silent reading constitutes much of the read- 
ing problem. Reading seems to be almost 
wholly a central as opposed to a periphera! 
activity. 

It may well be that much of so-called read- 
ing disability is poor language comprehension 
A method of teaching reading predicated on 
general language effectiveness (language and 
bodily activity of the thought-getting type) 
may be the solution to many of the problems 
in the teaching of reading. Such a method 
would give the child experiences of an event- 
ful character, would have him express those 
experiences in both spoken and written words, 
and would then introduce him into the read- 
ing of his own and like experiences. _ It is not 
intended to suggest that this is a new method 
of teaching reading, but rather, that this 
study has apparently given it additional! 
validation as contrasted with a method which 
seeks to focus attention and drill on the 
mechanical or motor phases of reading. 


Certainly the data of this study should not 
be interpreted to mean that the school need 
not teach the child to read, provided it teaches 
him to hear. There are reading skills as 
distinguished from those of hearing. The 
abilities to use the index and the table of 
contents are examples. Possibly there are 
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Taste XII 


Pupms’ Scores (Iowa 2, lowa 3, Iowa 4, Iowa 5; Grape 4) ON “How Pins Are MaApe”™ (Application 
or Linpouist’s FORMULA FoR MAatcHuep Groups) 





Gates Reading 


Pupils 


Mode A 104 
Mode Cc 94 


Mode D 97 


Grade Averages Reading Grades 


S. D. of Gates Average Score 


on Pins 
4.865 . 266 
4. 867 . 268 


4. 887 





C av. 


1.474 + .235 (formula for matched groups) 


Diff. (A-C) _., 
P. BE. Diff. ~ °""3 


Diff. (A-D) 


D av.=1.018 + .246 (formula for matched groups) P. E. Diff. > 4.138 


skills connected with the factor of eye move- 
ments which should be taught. In first in- 
struction and even more so in remedial work 
there is need for direct teaching of techniques 
in the use of the printed page. These certain 
definite skills peculiar to reading should be 
acquired but they should be acquired in 
thought-getting situations and through lan- 
guage or bodily activities functioning as 
meaningful responses. 

The investigator believes that the data 
probably do mean that any thought-getting 
situation or any meaningful language activity 
does provide training of the best kind for 


reading and that any reading skill is perhaps 
best taught when placed in such a setting. 

Furthermore, the findings do justify some- 
what the implication that in any case of read- 
ing disability the first step should be to ascer- 
tain the language difficulties of the case. The 
knowledge that much of reading difficulty is 
probably language or meaning difficulty 
should be cheering in the sense that the aver- 
age school is probably better able to cope 
with this aspect of reading than with the per- 
haps more technical phases of binocular 
fusion, eye fixation pauses, return sweeps of 
the eye, and the like. 





AN ANALYTICAL STUDY OF THE READING HABITS 
OF DEAF CHILDREN* 


Trupa GouGH LAGRONE 


THE PROBLEM 

The basic difference between deaf and 
hearing persons lies in their ability to use 
language. The interpretation of printed lan- 
guage through reading is one of the most com- 
plex phases of language usage; hence an an- 
alysis of the reading habits of deaf children 
offers opportunity for the study of one of the 
highest types of ionguage activities. 

A well-recognized method for analytical 
study of reading habits is that of making 
photographic records of eye-movements. The 
eye-movements of the reader indicate symp- 
toms of three fundamental elements of the 
reading process. The average number of fix- 
ations per line is purported to measure the 
span of recognition for the printed material, 
and to indicate to what degree the reader has 
approached the higher order of perceptual 
habits necessary for maturity in reading. The 
average duration of the fixation pauses is be- 
lieved to measure the reader’s rate of recogni- 
tion of the perceptual unit, and the average 
number of regressive movements per line is 
assumed to indicate the regularity or rhyth- 
mic progressive sequence of perceptions along 
the printed line. 

The photographic technique is valuable, 
therefore, for throwing light on certain devel- 
opmental phases of reading which cannot be 
ascertained through any other method of 
measurement. Photographic records of the 
eye-movements of a reader offer material for 
an analysis of the complex process of his 
reading into “its constituent processes, and re- 


veal the development in the specific factors 
which go to make up reading ability.” 

For several years investigators have bec: 
interested in studying various abilities an: 
achievements of deaf children, and in study 
ing the effect which their inability to acquire 
language in the normal way has upon thei: 
motor, associative, and perceptual learning: 
but no one has offered an analytical study o/ 
their habits of reading, revealed through 
photographic records of their eye-movements, 
as a method of investigating the effects o/ 
their language handicap upon the develop- 
ment of the reading process. 


Photographic records of the eye-movements 
of hearing children show that reading is a 
process of rapid growth in its fundamental 
elements during the first four years of schoo! 
experience, at the end of which time maturity 
is approximated; and that a high degree o/ 
correlation exists between the maturity of the 
subject in the fundamental eye-movement 
habits and his ability to comprehend printed 
material.” 

In his study of the types and causes of 
failure in learning to read, Gray® lists four- 
teen significant ones, among which are poo! 
auditory memory, inadequate speaking vocal- 
ulary, small meaning vocabulary, and speech 
defects. Obviously, deaf children suffer from 
these four deficiencies. What effect do these 
deficiencies have upon the deaf child’s read 
ing habits? 

Investigations* "»® show that for hearing 
children, ability in word perception correlates 





* This paper is constructed from a portion of a thesis presented to the faculty of The University of Texas in 1936 i: 


partial fulfillment of the requirements for the degree of Doctor of Philosophy. 
For the sake of brevity, 


p. 87. 


Educational Psychology, directed the study. 
in this report. 
1 John A. O’Brien, Reading: 
? Guy T. Buswell, Fundamental Reading Habits: 
Monographs, No. 21. Chicago: University of Chicago, 
* William S. Gray, Remedial Cases in Reading: 
graphs, No. 22. Chicago: University of Chicago, 1922. 
*R. Pintner and D. G. Paterson, 
XXIII (November, 1916), 413-436. 
*R. Pintner and D. G. 
XXIII (December, 1916), are 
* Arthur I. Gates, “Met and 
tional Psychology, XVII tfgoe, 389-300. 


Its Psychology and Pedagogy. 
A Study of Their Development, pp. 20-21. 
1922. 

Their Diagnosis and Treatment, p. 21. 


“A Measurement of the 


Professor C. T. Gray, of the Department o/ 
the initial survey of related literature has been omitte:! 


New York: The Century Company, 1926. 
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highly with ability to read, and that although 
deaf children surpass hearing children of the 
same reading age, both in spelling and word 
perception, they are markedly inferior in their 
ability to interpret printed material in con- 
text. Do the eye-movement records of deaf 
children throw any light on this lack of rela- 
tionship between these apparently related 
factors? Do deaf children indicate this lack 
of interpretative ability by numerous regres- 
sive movements? Do deaf children fixate on 
words in rapid sequence, regardless of the de- 
cree of comprehension, with few regressions? 
Io deaf children ever reach a stage of ma- 
turity in language symbolism at which units 
instead of words are perceived? Is there a 
high degree of variability among the indi- 
viduals on the different maturity levels of 
these elements, or does the level of maturity 
ippear to be a function of school experience, 
and, therefore, to be correlated highly with 
school grade and years in school? 

This investigation is an attempt to throw 
some light on these and other related prob- 
lems with reference to the reading of deaf 
children. Stated more specifically, the pur- 
pose of this investigation of the reading habits 
of deaf children is: (1) to determine the 
presence or absence of developmental stages 
in three fundamental elements of the reading 
habit; (2) to study the degree of relationship 
between the fundamental elements in reading 
and other measurable factors related to the 
reading process; (3) to make an analytical 
study of individual performances in the read- 
ing of deaf children of different school grades 
and different mental age levels. 


THe PSYCHOLOGICAL SIGNIFICANCE OF 
THE PROBLEM 


Theoretically, the hearing adult has a ver- 
hal substitute for every object in his world. 
lhese word substitutes become associated 
with various situations and experiences, and 
make possible the development of generaliza- 
tions, abstractions, and recognitions of rela- 
tionships which extend the individual's en- 
vironment and increase the variability of his 
behavior into an almost unlimited refinement 
of categories.’: § 

In the development of a system of symbolic 
habits, audition normally plays a prominent 
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role. The hearing person, through random 
articulation with the fixation of circular re- 
sponses, imitation, and conditioning experi- 
ences,” learns the language symbols of his so- 
cial group. By the manipulation of words, 
he virtually carries his world with him. Words 
function in calling out responsive behavior as 
truly as do the objects and situations for 
which they serve as substitutes. 

Reading is one phase of the complex sym- 
bolic system of language. Utilizing a back- 
ground of sound symbols already familiar to 
him, the hearing child is able to acquire the 
complex behavior involved in the reading 
process. Oral reading is recognized as a val- 
uable experience to him in his early efforts in 
the reading complex, since the ear is already 
trained to hear the sentence he is reading. The 
young hearing reader, by associating the 
visual symbols with the sounds and kinaes- 
thetic experiences of spoken words and sen- 
tence units, is able to comprehend the printed 
material. 

The deaf child, however, has an entirely 
different route to travel in acquiring the 
mechanics of reading. He enters school with 
neither spoken nor written vocabulary. His 
concepts, if not vague, are at least associated 
with a set of symbols other than those he 
must use in reading: and therefore, the me- 
dium for associating these concepts with 
printed symbols is limited, if not wholly 
lacking. 

A study of the development of the reading 
habits of deaf children is considered psy- 
chologically significant, therefore, for two 
reasons: 

(1) It offers a means of studying a phase 
of language interpretation by subjects un- 
influenced by auditory imagery, auditory 
memory, and auditory conditioning, and by 
whom the formation of general and abstract 
ideas or generalizing experience has been ac- 
complished through more or less controlled 
and limited mediums. 

(2) Such a study offers data for compar- 
ing the genetic development of deaf children 
with that of hearing children in fundamental 
elements of reading as shown by the number 
of fixations per line, the average duration of 
fixations, and the average number of regres- 
sive movements per line; hence, it may serve 





"Albert P. Weiss. A Theoretical Basis of Human Behavior, pp. 307-327. Columbus, Ohio: R.G. Adams and Company, 1929. 


* John B. Watson, Behaviorism, p. 187. New York: 
Floyd H. Allport, Social Psychology, pp. 181-184. 


W. W. Norton and Company, Inc., 1925. 
Boston: 


Houghton Mifflin Company, 1924. 
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to stimulate thought toward a more effective 
methodolozy in instructing deaf subjects in 
the art of reading. 


SELECTION OF SUBJECTS 


The purpose of the study makes it neces- 
sary to eliminate, so far as possible, all vari- 
ables other than deafness. 

The first factor necessary to hold constant 
is the age of onset of deafness. The results 
of the study of Pintner and Paterson'® show 
that while the age of onset of deafness had 
little influence on the intelligence rating as 
measured by the Pintner Non-Language Test, 
it did have a decided influence on the educa- 
tional rating; each year of hearing after the 
age of three or four increased language 
facility. In order to make sure that audition 
had affected his language acquisition little or 
none, no subject was chosen who had lost his 
hearing later than two years of age. 

The second factor to hold constant is the 
percentage of residual hearing.'' Pupils 
whose percentage of hearing is 35 per cent or 
less are unable to profit by the auricular 
training'* offered in the school. 

The third factor to be controlled is the 
method of instruction. Pintner and Pater- 
son'* found that the ability to profit by the 
oral method correlates highly with mental 
ability, and that on the average, oral pupils 
are less retarded than those taught by other 
methods. It was not possible to obtain for 
this study students in the higher grades who 
had not had contact with the sign and manual 
methods of communication, but subjects were 
chosen whose training in the actual classroom 
activities had been by the oral method 
throughout their school experience. Since the 
subjects of this experiment were chosen from 
a school in which all children are first offered 
the opportunity of the oral method, it is 
probable that whether the ability to profit by 
the oral method is a factor of general intelli- 
gence, a “‘g” factor, or a special talent, an ‘“‘s” 
factor, it is held fairly constant. 

Of the experimental group 71.2 per cent 
are girls, but this predominance is perhaps in- 
significant for three reasons. First, the pur- 
pose of the study does not involve a study of 


sex differences. Second, the selective factors 
of the experiment, and the retention of the 
photographic records based upon their clear- 
ness, make sex more or less a matter of 
chance. Third, regardless of the number of 
girls, the mean 1.Q.’s of the two groups (girls 
and boys) are almost identical. As measured 
by the Pintner Non-Language Test, the mean 
1.Q. of the 27 boys is 89.99, and of the 67 
girls, 87.68. The highest 1.Q. among the girls 
is 144.79, and among the boys 131.78. The 
lowest 1.Q. among the girls is 51.39, and 
among the boys 60.27. 

By an examination of the records of all 
pupils enrolled in the oral department in the 
Texas School for the Deaf, Austin, Texas, the 
experimenter found the names of 113 pupils 
who had lost their hearing at two years or un- 
der, and whose residual hearing was 35 per 
cent or under. These pupils were selected as 
subjects upon these criteria, and photographic 
records were made of their eye-movements. 
Only 95 of the records were clear enough tv 
be usable. When the comprehension scores 
were checked, it was found that one of the 
readers had failed to indicate- comprehension 
on the test, making it necessary for his record 
to be discarded. The records of 94 readers 
were classified as follows: 


Taste I 


CLASSIFICATION OF THE SUBJECTS OF THE 
EXPERIMENT 





Total 


Girls 


— 


7 


lod 


2h 


we 


BAD Ore 


9 
10 
11 
Col. Prep. 


3 
1 


| OR = DRM DES | 


] 
} 
| 
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Total «67 





Contact WITH SUBJECTS 


Another important factor for a successful 
experiment with deaf children is the matter 





% R. Pintner and D. G. Paterson, “A Mental Survey of the Deaf,” Journal of Educational Psychology, XIX (1928), 497. 
™ The term, residual hearing. is used to designate the amount of hearing the child possesses, whether his deafness is con- 
wenital or due to accident or disease. This percentage is obtained by measuring the percentage of deafness and subtracting that 


amount from 100 per cent. 


12 This training is made possible by the use of an amplifying system which provides individual ear sets for the 


" R. Pintner and D. G. Paterson 


“4 Class Test with Deaf Children,’ Journal of Educational Psychology, V1 (1915), 598 

















personal contact of the experimenter with 
them. The obtaining of photographic records 
of eye-movements requires a strict obedience 
to directions and complete confidence in the 
experimenter. The experimenter made bi- 
weekly visits to the Texas School for the Deaf 
over a period of ten weeks. Her appearance 
in the classrooms soon ceased to be anything 
out of the ordinary. This association gave 
the students opportunity to become accus- 
tomed to her. The teachers explained to the 
students that the experimenter was interested 
in their reading and would, before long, take 
, picture of their eyes while they read. As a 
consequence the subjects showed curiosity in- 
stead of fear, when placed before the camera 
for the reading experiment. 


Tests GIVEN 

Phe photographing of the eye-movements 
while reading was the last step in obtaining 
data for this experiment. Although the study 
is concerned chiefly with eye-movements, yet 
certain test data were desired, and several 
days were spent in administering tests, not 
only to the subjects of this study, but to all 
the student body of the Texas School for the 
Deaf.'' The administration of the testing 
program served not only as a means of ob- 
taining test data, but also as another means 
of orienting the subjects to the experimental 
situation. 

Scores on the Pintner Non-Language Test 
ind Form W of the New Stanford Achieve- 
ment Test were obtained for all the subjects; 
and scores on the Detroit Reading Test, the 
Detroit Word Recognition Test, and the 
Gates Primary Reading Test were obtained 
for all subjects in the first three grades. 


SELECTION OF READING MATERIAL 

Since one of the purposes of the experiment 
is to compare the development of the reading 
habits of deaf children with those of hearing 
children, it was thought best to employ the 
same reading selections that Buswell used 
with hearing subjects. This was possible for 
all subjects above the second grade. Bus- 
well’s selection for his readers of the first 
grade, however, could not be used with deaf 
children in the first and second grades be- 
cause it contained verb forms and other gram- 
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matical complications with which the deaf 
children had had no acquaintance. For in- 
stance, the sentence, “He wanted the little 
dog to go home,” involved for the deaf child 
an understanding of the use of the infinitive, 
and an understanding of the substantive 
clause used as the object of a transitive verb. 
The purpose of this experiment was, in so far 
as possible, to obtain samples of reading 
records, not records of struggles with un- 
familiar grammatical constructions. It be- 
came necessary, therefore, to compose a read- 
ing selection within the limits of the vocabu- 
lary and grammatical comprehension of deaf 
children of the first and second grades. ‘The 
teachers of the first grades in the School for 
the Deaf submitted to the experimenter sev- 
eral selections which they knew incorporated 
no unusual words or grammatical complica- 
tions. The experimenter combined parts of 
these selections into three paragraphs, two 
for practice selections and one for the experi- 
mental selection. 

After the experimental selection for the first 
two grades of deaf children was arranged, the 
next step was to determine the difficulty of 
the selection as compared with the selection 
for the first graders in the Buswell study. For 
this test, forty-two hearing children in grade 
2A in the Palm Elementary School, Austin, 
Texas, were used. In order to eliminate, so 
far as possible, fatigue, practice effect, and 
other extraneous factors, the children were 
divided into two groups of twenty-one sub- 
jects each. The two selections were pre- 
sented to the two groups in rotating fashion; 
that is, to one group the Buswell selection was 
presented first, and to the other group, the 
experimental selection was presented first.’® 
Immediately following the reading of the 
selections, the subjects were given a series of 
questions based on the content of the reading 
selection. These questions were in mimeo- 
graphed form and usually required a response 
of one word. The papers were scored, with 
the following results: Group I, to which 
the Buswell selection was presented first, 
made a mean score of 62 on the Buswell 
selection, and a mean score of 47 on the ex- 
perimental selection. Group ITI, to which 
the experimental selection was presented first, 
made a mean score on the Buswell selection 





_ “The writer acknowledges with appreciation the services of Dr. H. T. Manuel, Professor of Educational Psychology, The 
niversity of Texas, and of his advanced class in tests and measurements in the testing program. 
*It was through the kindness of Miss Leigh Peck, a graduate student at The University of Texas, and Miss Frances 


Malone, a teacher in the Palm School, that this test was made. 
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of 67, and on the experimental selection a 
mean score of 46. 

The scores of both groups were practically 
the same for each of the selections, and both 
groups scored decidedly higher on the Bus- 
well selection. So far as the groups of hear- 
ing children are concerned, the mean scores 
indicate that the Buswell selection was easier, 
and in only a few cases were individual varia- 
tions in favor of the experimental selection. 


PRACTICE SELECTIONS 

As stated previously, the experimenter 
combined parts of material submitted by the 
first grade teachers in the School for the Deaf 
to obtain the practice selections for grades 
one and two. 

For the practice selections for the older 
groups, use was made of paragraphs from 
Gray's New Standardized Oral Reading 
Check Test, Set IT, No. 2, and the Pressey 
Fundamental Reading Habits Test, Grade 2, 
Form A. 

READING SELECTIONS 
For First and Second Grades 
Practice Selections 

One Sunday a little girl and her brother 
went for a walk. They saw an old woman. 
They laughed at her. They were impolite. 
Their father scolded them. 

A boy rode his bicycle on the sidewalk one 
day. He ran over a little dog. The boy 
carried the dog home. After a while the dog 
died. The little boy was sorry. 

Experimental Selection 

One Saturday afternoon a little boy and 
his dog went for a walk. They went to the 
park and played. After a while the dog cut 
its foot on a piece of glass. The boy carried 
the dog to the dog hospital. A woman looked 
at the dog’s foot. She tied a cloth around it. 


For Third Grade and Above 


Practice Selections 
Gray's New Standardized Oral Reading 
Check Test, Set IT, No. 2, for grades 2 and 3. 
There is an old stone house in my town. 
It is not far from my home. No other house 
is near it. There is a large yard and a wall 
around it. When it was new it was a very 
fine house. No one wants to live in it now. 
The front door is made of wood. It is now 


open. There is no glass in the windows. | 
can see into the house. It is dark and very 
dirty. There is nothing in it but an old 
white cat. She goes there every day to catc! 
rats and mice. 

Practice Selection—Pressey Fundamental 
Reading Habits Test, Grade 2, Form A. 

A little stone house stood on a high rock 
In the house lived a little boy and his father 
and mother, and his brother. There wer 
other boys living in other stone houses nearby, 
and sometimes they came over and played 
with our little boy. 

One day the little boy and his brother wer 
playing alone. The older people were busy 
and no one was watching the houses. Then 
all of a sudden, there was a big noise. Indians 
with feathers in their hair ran out into the 
valley below the houses. The Indians had 
come to kill all the people. 

Experimental Selection—same as used |) 
Buswell. 

One night Peter went to bed early. It was 
not dark. The bright moon shone in at the 
window. Peter could see everything in the 
room. All at once he heard a noise. Peter 
opened his eyes. He saw that the room had 
grown dark. Something was outside thy 
window. 

Tap, tap, came a noise at the window 
“What is it?” called Peter. “Tt is I, Peter 
Come to the window.” Peter climbed out of 
bed and went to the window. There he saw 
a bird. This bird was so large that his eyes 
were as big as saucers. 

“Hello, Peter,’ said the bird. “Hello.” 
said Peter. “Who are you?” “T ama bird, 
Peter. T have come to take you to the moon 
T heard your father say that birds cannot fly 
to the moon. But he forgot about fairy 
birds. T am the King of the Fairy Birds.” 


TESTS FOR COMPREHENSION 


Since eye-movements do not indicate the 
presence or absence of comprehension, some 
measure is ordinarily used to indicate 
whether the reader has succeeded in inter- 
preting the material, or whether he has sim 
ply allowed his eyes to skim the printed line. 
Several methods are available. but probably 
the type best suited to deaf children is that 
of having them respond to questions whose 
answers require a minimum use of language. 
The scores on this test are valuable only to 
indicate that comprehension is present. .\ 
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<tandardized test is made use of to measure 
the subjects’ ability to read printed material. 

the deaf child may have difficulty in un- 
derstanding the questions that are intended to 
test comprehension of material read. He may 
fail to answer, not because he does not know 
the content of the reading material, but be- 
cause he does not understand the language of 
ihe question form. ‘The problem of formu- 
lating a comprehension test for this investi- 
vation was something more than merely 
formulating questions on the content of the 
test material. The questions for the com- 
prehension tests used in the present study 
were chosen by the following procedure. 

The experimenter formulated a series of 
fifteen questions from the content of the more 
advanced experimental selection and _ ten 
from the easier selection. The experimental 
selections were then presented to twenty- 
three deaf children who were not to partici- 
pate in the experiment (thirteen in the first 
and second grades and ten in the third grade). 
They were not told the purpose of the pro- 
cedure, but simply told to read the sheets 
handed them. After all the subjects had fin- 
ished reading, the mimeographed lists of 
questions were given them, and they were 
told to write their responses. From these 
responses a tabulation was made of the num- 
ber of times each question had been answered 
correctly. The six questions receiving the 
greatest number of correct responses were 
chosen for the final tests, on the assumption 
that those receiving the greatest number of 
correct responses were questions which fitted 
the comprehension ability of the subjects both 
for the reading material and for the form of 
the question. 


APPARATUS 


The eye-movement technique has _ been 
used for a number of years at The University 
of Texas, and the camera used in the present 
investigation has been described in several 
experimental studies. A clear understanding 
of the apparatus can be obtained by reading 
the combined descriptions of Gray'’ and 
Holland.** 

The camera was taken to the Texas School 
for the Deaf and installed in one of the 
teachers’ rooms of the Main Building. Hav- 
ing the camera at the school was advantageous 


for several reasons. It gave the students an 
opportunity to become acquainted with the 
camera before their turn came for reading, 
and a feeling of ease which they probably 
would not have had if they had been required 
to make the trip to the University laboratory. 


GROWTH IN 
ELEMENTS 


PRESENCE OR ABSENCE OF 
THREE FUNDAMENTAL 
OF READING 


In Table II is listed the average number of 
fixations per line, the average duration of 
each fixation, and the average number of re- 
gressive movements per line for each of ihe 
ninety-four deaf readers who took part in this 
experiment. In this table is also given the 
grade placement of each subject, as well as 
his total reading score on the New Stanford 
Reading Test and the grade norm to which 
the score corresponds. From these data 
grade medians for the measurements of eye 
movements were computed. 

Figure 1 shows in graphic form the posi- 
tion of the medians for the number of fixa- 





Fig. 1. Relationship between the Average Num- 
ber of Fixations per Line and School Grade. The 
school grade is shown on the horizontal axis; the 
average number of fixations per line is shown on the 
vertical axis. 
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“°C. T. Gray, Deficiencies in Reading, pp. 179-182. Boston: D. C. Heath and Company, 1922. , 
Benjamin F. Holland, “Special Apparatus in the Laboratory of Educational Psychology, University of Texas,’ 
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Sub- School 
ject Grade 


1 IB 
2 IB 
5 I 
4 1 
5 OI 
6 I 
7 oO 
s 0 
9 HU 
0 I 
i 6 
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13 IIE 


40S E. 
is ID 
16 IND 
17 IND 
is «IC 
i9 Wc 
20 IIIC 
21 «THB 


22 1i1B 
23 IIIB 


24 «IIB 
25 Il 
2 II 
27 OI 
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Average 


Number of 
Fixations 
per Line 


_ 


4. 


6 


10 


9 


o 
‘ 


9 


. 400 
250 
. 600 
. 200 
. 400 


7. 200 


‘ 600 
. 400 
200 
. 800 
- 800 
. 400 
692 


9. 384 


7.111 
7. 461 
9. 363 


7 


8. 142 


. 
9 
6 
9 
8 

9 
7 


é. 


769 


. 076 


. 000 


. 000 


. 090 


. 083 
. 538 


. 538 


750 


Taste II* 


Average 
Duration 
of Fixa- 


tions 
9. 735 
8. 588 


9.515 


9. 666 


11. 829 


10. 750 


8. 868 
7.500 
9.055 
9. 538 


11.840 
10. 189 


12. 674 


9. 606 
6. 705 
6.278 


9.563 


7. 287 


17. 000 


10. 169 


11.615 
8. 644 
11. 620 
9.247 
16. 322 


11.051 


10. 354 


DaTA FOR READING oF ALL SuByEcTS 


Average 
Number of 
Regressive 
Movements 

per Line 

. 20 
. 00 
. 00 
1.40 
. 40 


85 
2.00 


Total Reading 
Seore on the 
New Stand- 
ard Achieve- 
ment 
Test 


20 


School Grade 


Norm for 


Reading 
Score 


=e | oo | 


~] 


to 


oo) 


|} ©1|o] —] x i 





‘In: computing all averages the first and last lines of each paragraph were omitted. 
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Tae_e II* (Continued) 


Data FOR READING OF ALL SUBJECTS 














Total Reading 





Sub- School 
ject Grade 

3 I 

299 =I 

30 4+1A 
31 4-1A 
324A 

33 ‘ 4-1A 
34—C TA 
35 4-1 A 

36 4-1A 

37 4-2 
38°42 
39 4-2A 
40 4-2A 

41 42k 
42 43A 
43 43A 
444A 
6 43a _ 
46 «5 1A 

a7) OA 
48 1A 
49 1A 
0A 
rr 2) 
62 OIA 
53) OIA 
54—Ot«BAA 

55 OO 


Average Average Average Seore on the School Grade 
Number of Duration Number of New Stand- Norm for 
Fixations of Fixa- Regressive ard Achieve- Reading 
per Line tions Movements ment Score 
per Line Test 
5.777 8.365  .78 99 2.9 
6.307 8.195 31 31 3.0 
8.714 | 10.737 441.88 29 2.9 
6.250 6. 800 1a ~ 39 3.4 
12.400 — “$24. 2.00 _ 29 2.9 
9.00 10.15 690 ©4389 ©6384 
10.333 2=—C'i(‘<‘«‘«‘ 2 (;t*é«i TCC 35 3.2 
9.666 9.793 °°} .20 31 3.0 
“7.400 2=——i8.297ti(ié‘é«C*x 31 3.0 
9.000 = 8.777—<“‘i‘C:*«SCST 40 3.4 
“9.00 £8931 &4.62 35 3.2 
8. 153 6.226 | 1.62 39 3.4 
8.250 12.848 — 1.00 36 3.2 
9.333 12.089 1.34 24 2.7 
9500 12342 ©4806 ©=©|©}©3t 3.0 
9.833 12.338 4.8600 47 89 
7.461. «511.17 4.4 442 8.6 
7.950 «8.664 °° ©4242 8a 3.9 
72.1538 —~—t—é<“‘«*«é*«C 200 ~~ 8 2.9 
7.750 10838 «4.00 £82 © Bt 
“6.00 8166 #.°2 a 3.9 
6.400 8.848 4.10 °° °£4%348 4.0 
9.545 = o7.276——“‘(‘«‘ié«ii 50 aa 
$1658 96 162 °° 88 
9. 076 7.288 «©1100 4 86 
9.168 ©#©8©7.9607 © ©.080=0St—<“<i«‘t*~‘ C;OC;CSK‘«C 
. —_—.l—L—_— x i ae 
8.000 i. 246. etic. «aes 





*In computing all averages the first and last lines of each paragraph were omitted. 
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Tasie II* (Continued) 


Data FOR READING OF ALL SuByECTS 











Total Reading 


Average Average Average Score on the 
Sub- School Number of Duration Number of New Stand- 
ject Grade Fixations of Fixa- Regressive ard Achieve- 
per Line tions Movements ment 
per Line Test 
562A 7.181 9.051. 360 31 
572A 8. 923 8. 603 1.15 29°C 
58 ts«GA 8. 000 7. 423 1. 08 60 
9 «GA 9. 538 8. 588 62 26 
60 6A 10. 800 10. 672 1.20 45 
61 GA 9. 000 16. 837 11 460 
62. GA 9. 222 9.337 1 a 
| 63 T-1A 6. 846 8. 806 62 50 
64. 7-1A 10.690 11. 818 1.75 45 
65 7-1A 10. 153 8. 393 1.08 53 : 
66. 7-1A 9. 400 7.127 230 £464 
67 7-1A 7. 076 9.293 38 f 56 : 
68 7-1A 10. 230 9.736 1.31 56 
69. T-1A 9. 230 9. 350 627 43 
70 T-2A 7. 461 10. 309 38 44 
71 «= T-2A 9.307 9.719 92 62 
72 TBA 10.307 12.910 eee” “Tran 
73 IA 9. 916 14. 362 75 oe 
74 & 1A 8. 769 9. 236 23 4a 
75 & IA 8. 461 8.418 38 6 
76 8-2A 7. 333 9. 859 4d 67 
77 &2A 7. 461 10. 268 92 —_ 
73 - &2A 8. 076 6.304 08 58 
79 = &2A 6. 307 1.64 #49 £8 
. 80 1A 8. 819 8.618.  —s-'1.00 63 
81 MIA 6. 857 7.291 4.14 £60 


School Grade 
Norm for 
Reading 
Score 
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*In computing all averages the first and last lines of each paragraph were omitted. 
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Tasce il (Continued 


DatA FOR READING OF ALL SUBJECTS 





Average Average 

Sub- School Number of Duration 

ject Grade Fixations of Fixa- 
per Line tions 
82 9-1A 10. 090 9.513 
83 9-1A 8.916 6. 598 
S4 10-1A 6. 250 9.373 
85 10-1A 6. 846 7.629 
86 10-1A 6. 923 8.224 
87 Sen.-1 6. 538 7.305 
SS Sen.-l 7. 000 8. 642 
89 Sen.-1 8. 846 8.017 
90) Sen.-1 9. 307 9.173 
9] Sen.-1 6. 909 7. 638 
92 Sen.-2 8. 230 9.121 
93 Sen.-2 8. 538 9.675 
94 Col. Prep. 6. 000 5. 296 


Total Reading 


Average Score on the School Grade 
Number of New Stand- Norm for 
Regressive ard Achieve- Reading 
Movements ment Score 

per Line Test 
i 1.09 OF. 49 4.0 : 

15 "1 6.7 

. 25 65 5.2 

92 79 6.6 

. 62 60 4.7 

31 85 7.4 

14 74 6.0 

1. 46 64 5. 1 

1.00 78 6.4 

. 58 72 5.8 

77 63 5.0 
.08 55 4.4 

. 00 85 7.4 








tions per line with respect to grade levels. 
The degree of fluctuations from grade to 
grade seems to indicate no tendencies for 
development by grade levels for this particu- 
lar element of reading, but certain trends are 
discernible. 

The graph in Figure 2 indicates that the 
relationship between school grade and average 
duration of fixations is also a fluctuating one. 
Although they show a trend toward maturity 
in this phase of the reading process, they ex- 
hibit no levels of growth directly correlated 
with advancement in grade classification. 


Rhythmic progress along the printed line is 
another element of the reading process which 
indicates development in the reading habit. 
The number of regressive movements of the 
reader’s eyes serves as an index of the degree 


of maturity in this element of the reading 
process. 

Figure 3 was constructed from the medians 
of each school grade for the average number 
of regressive movements per line. Grade 
fluctuations in this measure render analysis 
difficult, but, in rough outline, the graph ap- 
pears to fall into two general divisions, with 
grade 6 as the crucial point. To this point 
there seems to be, on the whole, an increase 
in the number of regressions with advance- 
ment in grades. From this point on there is 
a fluctuating decrease in the average number 
of regressions until the highest grade !#vel is 
reached. 

In order to study more fully the trends 
suggested by the graphic relationships shown 
in Figures 1, 2, and 3, coefficients of correla- 





ee ee ee 


arnilpetetnpaas 


50 JOURNAL OF EXPERIMENTAL EDUCATION 





Fig. 2. Relationship between Average Duration 
of Fixation Pauses and School Grade Classification. 
The school grades are shown on the horizontal axis; 
the average durations of fixation pauses are shown 
on the vertical axis. 


tion were calculated for the three eye-move- 
ment measures and grade placement: (1) 
for all the subjects taken together, and (2) 
for two divisions of the subjects (grades 1 to 
5 inclusive). ‘These relationships are shown 
in Table III. 

Although the coefficients of correlation are 
small, they may be interpreted to mean that 
there is a trend for the readers in the less ma- 


Fig. 3. Relationship between the Number of Re- 
gressive Movements per Line and School Grade 
The school grade is shown on the horizontal axis; 
the average number of regressive movements per line 
is shown on the vertical axis. 


ture group to increase both the number o/ 
fixations per line and the number of regres- 
sive movements per line until grade 5 is 
completed, but for the group beginning with 
grade 6 the tendency is to lessen both the 
number of fixations and regressive move- 
ments. A slight decrease in the average du- 


Taste III 


RELATION OF GRADE CLASSIFICATION TO MEASURES OF EyE-MovEMENTS 

















Grades Grades 
1 to 5 6 to Col. Prep. All Grades 
Inclusive Inclusive N94 
N57 N=37 
Average Number of Fixations per Line.. r—. 143+. 088 r .513+.082 r .0349+. 0695 
Average Duration of Fixation Pauses r .157+.087 r .346+.098 r .183+.067 
Average Number of Regressive Move- 
ments per Line r—. 180+. 086 r .80+.101 r .148+.068 
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ration of fixations prevails for both groups of _ that, for the third grade level and above, the 

readers. test selection used by Buswell for hearing 
lable IV was constructed in order to com- subjects was used for the deaf readers of this 

pare the eye-movement habits of the deaf study. 

readers of this study with the hearing ones of Table IV gives the medians for the three 

the Buswell study. It will be remembered eye-movement habits found by Buswell for 


Taste IV 


COMPARISON BETWEEN EyeE-MOvEMENTS OF Drar AND HEARING SUBJECTS 


(1) 


Median average for the number of fixations per line 








1B 2 3 4 5 6 7 F Q J ; S CP. 
Hearing Subjects aaa 
Buswell Study 15.05 10.7 8.9 7.3 6.9 7.3 6.8 7.2 5.8 5.5 6.4 5.9 
Deaf Subjects of oe is 
This Study 9.25 7.5 8.25 8.50 7.50 9.50 9.67 8.17 8.50 6.50 8.17 6.50 
For Deafs—Av. No. of : ems eeoresanainassieain 
Yrs. in School* 4 3.7 5.9 7.6 7.9 7.6 10.2 10.9 11.9 12.3 13.4 13.0 











\ledian for average duration of fixations 





School Grade 





IB 2 3 4 5 6 7 F g§ J § GP. 




















Hearing Subjects 10.8 9.1 7.9 6.7 6.3 5.9 6.0 6.1 62 5.6 6.2 6.3 

Deaf Subjects of —_—- ae 

This Study 9.5 9.75 9.87 9.50 8.60 9.50 9.50 9.25 7.50 8.5 8.75 5.5 

For Deafs—Av. No. of ee 

Yrs. in School 4 3.7 5.9 7.6 7.9 7.6 10.2 10.9 11.9 12.3 18.4 18 
(3) 


Median for average number of regressive movements per line 





School Grade 


> SiGe fe we ee a lo ee 


Hearing Subjects 
Busewell Study 4.0 2.3 1.8 1.4 1.3 1.6 1.5 1.0 0.7 0.7 0.7 .680 


Deaf Subjects of 
This Study .30 .60 .85 .65 .65 1.05 .85 .37 .65 .65 .45 .05 





For Deafs—Av. No. of 
Yrs. in School 4 3.7 65.9 7.6 7.9 7.6 10.2 10.9 11.9 12.3 13.4 18.0 





*Buswell assumed a grade for each year in school. 
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the different grades of hearing subjects, and 
those found by the writer for the deaf subjects 
of this study. The deaf child is usually in 
school two or three years in preparatory 
work before he can be placed in the regular 
first grade; hence, the average number of 
years in school for each grade of the deaf 
readers is shown on the last row of each part 
of the table. 


Assuming, on the average, an advancement 
of one grade per year for the hearing sub- 
jects, the fourth grade subjects have a school 
experience of four years. The fourth grade 
hearing readers have a median average of 7.3 
fixations per line, which is approximated by 
deaf readers who have been in school 3.7 
years; but a median average of 6.9 fixations 
for hearing subjects with five years of school 
experience is approximated by deaf readers 
only after 12.3 years of school experience. 
The average number of fixations per line for 
the three deaf readers in the junior class of 
high school, and also for the one deaf reader 
in the college preparatory class, approximates 
the average for the hearing subjects in the 
senior year in high school. From these data 
it seems that deaf readers may approach the 
maturity of hearing readers in this element of 
the reading habit, but the approach to ma- 
turity does not progress in stages related to 
grade levels. 


The second part of Table IV shows the 
grade medians of hearing and deaf subjects 
for the average duration of fixations. The 
performance of the one deaf subject in the 
college preparatory class shows that it is pos- 
sible for a deaf reader to reach the same de- 
gree of maturity in this element of the read- 
ing habit as hearing readers. The grade 
medians for the several grade levels, however, 
do not indicate growth in this element in 
stages comparable with school grade ad- 
vancement. 


The third part of the table shows the grade 
medians of hearing and deaf subjects for the 
average number of regressive movements per 
line for the different grades. An examina- 
tion of this table reveals striking differences 
between the hearing and deaf readers for this 
element in the reading process, both as to the 
number of regressions and as to their rela- 
tionship to grade classification. For the deaf 
readers there seem to be no growth stages 
comparable with school grade advancement. 
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READING SCORES 


Since many factors operate in the classifica- 


tion of deaf students into grades, it seems 
desirable to correlate school grade placement 
with scores or a standardized reading test 
The New Stanford Reading Test, Form \, 
was used for the first three grades, and the 
Reading Test of the New Stanford Achieve. 
ment Test, Form X, was used for the other 
grades. 

Figure 4 shows this relationship graphically 
when the score averages are plotted with 
school grades. The graph indicates a close 





Fig. 4. Relationship between Grade Averag 
Scores on the New Stanford Reading Test ani 
School Grade. The intervals into which the grade 
averages fall are given on the vertical axis, and the 
school grades along with their mean scores on the 
reading test are given on the horizontal axis. 


relationship between advancement in grade 
placement and ability to score on the reading 
test, ‘the only instance for which this is not 
the case being in grade 2. The coefficient 0! 
correlation shows this relationship to be 
r. = .886 + .o15. These data show that 
deaf children do increase their ability to com- 
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prehend printed material with advancement 
n school grades. 

Since the data show that the eye-move- 
ments of deaf subjects do net approach those 
of mature readers in stages of growth com- 
parable with school grade, but that compre- 
hension of reading as measured by a stand- 
irdized test correlates fairly high with grade 
classification, the question arises as to the ex- 
tent to which eye-movements are related to 
scores in the reading test. 


Figure 5 shows the relationship between the 
medians of the average number of fixations 
per line and test scores on the reading test. 
This graph indicates two trends of relation- 
ships with very few fluctuations. Until the 
readers are able to merit a reading score fall- 
ing within the interval 45—51, comprehension 
is accomplished by an increasing number of 


Fig. 5. Relationship between the Average Num- 
ber of Fixations per Line and the Total Reading 
Score on the New Stanford Achievement Test. 
Reading scores are shown on the horizontal axis, and 
the average number of fixations are shown on the 
vertical axis, 
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Fig. 6. Relationship between Average Duration 
of Fixation Pauses and Total Reading Score on the 
New Stanford Achievement Test. Reading score is 
shown on horizontal axis, and average duration of 
fixation pauses is shown on vertical axis. 














fixations. Beyond that level of ability, deaf 
readers tend to decrease the number of fixa- 
tions per line as the ability to interpret 
printed language increases. 

Figure 6 exhibits graphically the relation- 
ship between the average duration of fixations 
and the scores on the New Stanford Reading 
Test, and indicates that after a score falling 
within the interval 31-37 is reached, there is 
almost a plateau in the average duration of 
fixations accompanying the increasing scores 
on the reading test through three step-inter- 
vals. After the interval 52-58 is reached, 
apparently increased comprehension scores 
are accompanied by a decrease in duration of 
fixation with a fluctuation on the 73-79 in- 
terval and a final rise for the subject on the 
highest step-interval. 

Figure 7 indicates the relationship between 
scores made on the New Stanford Reading 
Test and the average number of regressive 
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Fig. 7. Relationship between the Average Num- 
ber of Regressive Movements per Line and the 
Total Reading Score on the New Stanford Achieve- 
ment Test. The reading score is shown on the 
horizontal axis, and the regressive movements are 
shown on the vertical axis. 


movements per line. 
grade trends in relationship between the aver 
age number of regressive movements per ling 
and the higher comprehension scores on thy 
reading test; or it may be said that for th). 
measure individual variations submerge any 
trend for comparable stages of growth in thy 
two measures. 

In order to ascertain trends which thes 
graphs fail to indicate, coefficients of corre!) 
tion were calculated for the relationship | 


tween the three eye-movement measures anv! 


the reading scores for all ninety-four subject. 
and also for the two groups, grades 1 to 

inclusive, and grades 6 to college preparato: 
inclusive. These coefficients are given i) 
Table V. 

When all the grades are considered, the « 
efficients indicate little relationship, but thy 
coefficients, though low, for the two grou 
ings, show trends fer an increase in compr 


hension scores to be accompanied by an in- 


crease in the number of fixations for the first 
five grades, while the increase in 
score is accompanied by a decrease in tly 
number of fixations for the higher grades. 


The relationship between the average dura- 
tions of fixation pauses and reading scores, as 


indicated by the coefficients of correlation, is 
practically zero for the first five grades. | 
seems that no marked changes in the dura 
tions of fixations are made by the lowe 
grades, even though interpretative ability in 
creases. This same observation may be mac 


of the lower grades regarding the relationship 


TasLe V 


RELATION OF EvYE-MoveMent MEAsuRES TO READING Scores FOR Two Groups or READERS 


Grades Grades 

1 to 5 6 to Col. Prep. All Grades 
Inclusive Inclusive N94 
]——37 


Average Number of Fixations per Line r—. 126+. 088 r .316+.100 Fr . 0603+. 069 
Average Duration of Fixations r .0O71+.089 r §15+.082 r . 2903+. 069 
Average Number of Regressive Move- 

ments per Line r—=—. 031+.089 r——.231+.105 Fr . 226+. 066 





The graph reveals no 
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between regressive movements and reading 
scores made on the New Stanford Reading 
rest. For the higher grades, however, there 
seems to be a tendency for maturity in all 
three of the eye-movement measures to be 
accompanied by an increased score in reading 
ibility. 


Types OF REGRESSIVE MOVEMENTS OF 
Various GRADE LEVELS 


A study of the records of the deaf readers 
indicates that the regressions present may be 
classified into different types. This classifi- 
cation has been attempted in order to deter- 
mine, if possible, the part they play in the 
deaf subject’s reading habits. It is true that 
this type of analysis is more or less subjective 
ind liable to error. The types of regressions 
seem to fall under six main headings: 

(1) Lack of precision in backward swing. 
This type occurs usually near the beginning 
of the line, and is of short duration. 

(2) Too long a span. The deaf reader 
does not appear to make this type of regres- 
sion in an attempt to make few fixations, as 
is the case of the mature reader who over- 
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reaches his maximum span and finds it neces- 
sary to make a backward eye-movement for 
clarity. The deaf reader seems to allow his 
eye to jump beyond the possibility of his 
maximum span for no apparent reason. 

(3) Lack of understanding of concept. 
Such expressions as all at once, outside, 
climbed out of bed, so large that, grown dark, 
fiv to the moon, etc., are expressions which 
seem to be especially confusing to deaf 
readers. 

(4) Grammatical reasons. This type of 
regression is different from the type desig- 


nated as a lack of understanding of the 
concept. 
(5) Compound or unfamiliar words. It 


appears to be a habit with some of the read- 
ers to fixate on the last syllable of such words 
as something, everything, window, forget, 
etc., and then to regress to the first syllabie. 

(6) Sentence form and punctuation. This 
type of regression is particularly common for 
the sentences, Come to the window, There he 
saw a bird, But he forgot about fairy birds, 
and the question forms “Who are vou?” and 
“What is it?” called Peter. 


TaBLe VI 


Tyres or REGRESSIVE MOVEMENTS FOR DIFFERENT GRADES EXPRESSED IN PERCENTAGES 












































1 2 3 4 5 
Grade Mean Lack of Too Lack of Grammat- Compound Form of 
for Compre- Precision Long Under-_ ical Con- and Un-_ Sentence 
hension Grade in Back- Span standing struction familiar and Punc- 
Score ward Swing of Con- Words tuation 
cept 
51.2 I 50 30 20 0 0 
69 II 71 17.4 11.6 0 0 
60.5 Wm 46.5 21.6 17.8 4 9.5 
65.6 IV 53.6 3.2 19.2 15.2 4.8 4 
69.3 V9.7 42.81 £28 266 3.1 10.2 
84. 6 VI 46.3 29.6 13 3.7 7.4 
79.6 VII 46.3 1.6 25.2 16.3 2.4 8.2 
75.3 VIII 31.6 2.6 21.1 31.6 0 13.1 
76 IX 30.3 42.4 18.2 3.0 6.1 
74 xX 56.5 4.4 26.1 4.35 8. 65 
84.1 XI 43.4 35.8 17 0 3.8 
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An examination of Table VI shows that the 
highest percentage of regressions for all the 
yrades is lack of precision in the backward 
swing. With the exception of grades VIII 
and X, a lack of understanding of meanings 
of phrases caused more regressions than did 
yrammatical construction. 

That the percentages of regression for com- 
pound and unfamiliar words and for sentence 
form and punctuation are lowest for all the 
grades may be due to the fact that oppor- 
tunities for these types were limited. There 
are no grade trends for any particular type. 


SUMMARY 


From the data of the study the writer is 
able to draw some conclusions with respect 
to certain questions raised at the outset of 
the study: 

1. The deaf subjects do not show stages of 
vrowth in eye-movements parallel with ad- 
vancement in grade classification. 

2. Deaf readers show maturity levels in 
eye-movements, but these levels are not at- 
tained “essentially along the same lines” as 
those in the eye-movements of hearing 
readers. 

3. Coefficients of correlation between grade 
classification and eye-movement measures in- 
dicate a tendency for readers in the first five 
grades to increase both the number of fixa- 
tions and the number of regressive move- 
ments, but for readers in the higher grades to 
decrease both the number of fixations and 
the number of regressive movements. 

4. Aslight decrease in the average duration 
of fixations prevails for both groups of 
readers. 

5. The deaf readers attain increased inter- 
pretative ability with advancement in grade 
classification but in a retarded way. The 
highest reading score made by a deaf reader 
in the college preparatory class corresponds 
to a reading grade of 7.4. 

6. The coefficients of correlation between 
eye-movement measures and reading scores 
on a standardized test show a tendency for an 
increase in comprehension to be accompanied 
by an increase in the number of fixations for 
the first five grades, while for the higher 
grades the increase in the reading score is ac- 
companied by a decrease in the number of 
fixations. 

7. The coefficients of correlation indicate 
that, for the higher grades, maturity in the 





three phases of eye-movements considered 4 h 
companies growth in interpretative ability 
8. Deaf readers show a coefficient of coy : 
relation between the average number of fixa 
tions and the average duration of fixations | i 
372 + .0599. This is slightly lower than 
the coefficient of correlation between thes: 
measures for hearing subjects in grades 2 to 
inclusive, but higher than the coefficient «| 





correlation between these measures for hear- i 
ing subjects at the high school junior clas: 
level. 


9. A comparison of the coefficients of corre 
lation between the number of fixations and 
the duration of fixations for grades 1 to 5 in 
clusive, and for grades 6 to 11 inclusive 
shows practically no difference in the relation 
ships between these two eye-movement meas 
ures for the two groups. 

10. Deaf readers make fewer regressiv: 
movements than hearing readers. The re : ( 
gressions made by deaf readers appear to fal! 
into different types which are produced by as 
many different causes. The most common 
type of regression for all the grades is that 
which occurs at the beginning of a line when 
the return sweep of the eye fails to carry the 
fixation back to a point «c which the initia! 
part of the line is clear. 
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tr. In all grades except 8 and 10, the fail ( 
ure to understand concepts expressed by lan 
guage symbols accounts for a higher percent- ( 


age of regressions than does the need ‘or 
grammatical analysis. 

12. All the grades except grade 4 show « 
higher percentage of regressions due to sen 
tence form and punctuation than is due to 
compound and unfamiliar words. 

13. There are no grade trends for any par 
ticular type of regressive movements. 
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VISUAL DEFECTS AS FACTORS INFLUENCING 
ACHIEVEMENT IN READING 


L. P. FARRIS 
Principal, Oakland High School, California 


The purpose of this study was to determine 
whether visual defects influence the achieve- 
ment in reading of school children of the sev- 
enth grade in the Oakland Public Schools. In 
particular, answers have been sought to the 
following questions: (1) Do different types 
of eye defects when studied separately affect 
achievement in reading? (2) Do eye defects 
when considered collectively influence achieve- 
ment in reading? (3) Are defective eyes 
when optically corrected more or less profi- 
cient than defective eyes not provided with 
lenses, as evidenced through acnievement in 
reading? (4) Are defective eyes when optic- 
ally corrected generally more or less profi- 
cient than normal eyes, as evidenced through 
achievement in reading? 

The procedure in the collection of data in- 
volved the giving of intelligence tests, the ad- 
ministration of tests for visual efficiency, and 
the giving of achievement tests in reading at 
the beginning and end of the study. The 
Kuhlman—Anderson Intelligence Test and the 
Stanford Achievement Test in Reading were 
given late in October, 1930, to approximately 
1900 H-6 grade pupils. From these tests, 
summaries of which were on file at the De- 
partment of Research, Oakland Public 
Schools, the chronological ages, intelligence 
quotients, and reading scores were obtained 
for use later in the study. In January and 
February, 1931, under the immediate direc- 
tion of the Division of Optometry, University 
of California, visual efficiency tests including 
tests for the efficiency of the functions of ac- 
commodation and convergence were given to 
1685 pupils of the L-7 grade in the 16 public 
junior high schools of Oakland. 

For many years school procedures have 
been based upon the assumption that vision is 
free from impediments if, and when, in per- 
ceiving distant objects, the acuity equals or 
approximates the value generally accepted as 
normal. The adoption of a standard on the 
assumption that the rating in visual acuity is 
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a measure of the case with which the eyes per- 
form their visual functions is to accept a 
standard which places major emphasis upon 
retinal activity and to a great extent ignores 
the muscular functions of the eye which are 
known to lie at the basis of the numerous dis- 
comforts which frequently affect the eyes in 
vision. Accommodation of the eyes, and the 
convergence of their visual axes are functions 
essential to the acts of vision and require in 
most phases of their activity definite contrac- 
tions of muscle groups. The visual acts of 
reading are impossible without the coordina- 
tion of these muscularly controlled functions, 
and the conditions of comfort which attend 
the reading process definitely depend upon 
the degree of perfection with which they act. 
For this reason, in this study, tests were given 
and data obtained indicating the efficiency of 
the functions of accommodation and con- 
vergence in addition to those tests which 
primarily disclose the nature of the focusing 
of the eyes. 

The study is delimited to a consideration of 
visual efficiency as it affects achievement in 
reading for a period of one year by the pupils 
in the seventh grade in the Oakland Public 
Schools—to be exact, 14 months, October, 
1930, to December, 1931. The procedure 
was further delimited and refined by selecting 
pupils for the control group whose chrono- 
logical age and mental ability were approxi- 
mately equivalent to those of the defective 
group. . 

The method was that of comparing statis- 
tically the achievement in reading of seventh 
grade pupils, equal in ability and chronologi- 
cal age, but different in visual acuity. The 
study was conducted under reasonably well! 
controlled conditions; this statement is borne 
out by the fact that the difference in average 
chronological age between the normal and de- 
fective groups never exceeds six months, 
usually cne or two months, and the difference 
in average intelligence quotients is more than 
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two in but one instance; moreover the aver- 
age chronological age for the entire 384 pupils 
{ the control group was identical to that of 
the 384 in the defective group; also, there was 
only o.2 of one unit difference in average 
1Q.'s of the groups. Furthermore, any in- 
equalities which might be expected from the 
teacher factor were presumably ironed out 
since there were 95 different teachers teach- 
ing the 768 pupils, 46 while the pupils were 
in the L-7 grade and 49 different teachers in 
ihe H-7 grade. For instance, there was an 
iverage of less than three pupils per teacher 
for each type of eye defect involved in the 
study. 
The major findings of this study are: 


Forty-four per cent, i.e. 739 of the 16085 
pupils in this study who were given the visual 
tests, were found to have eye defects of vary- 
ing degrees. For purposes of comparison the 
White House Conference Reports on Child 
Health and Protection estimate that approxi- 
mately 19 per cent of the school population 
have eye defects which can be remedied so 
that the children so affected may be brought 
within the normal group for educational pur- 
poses; the Oakdale Survey shows that 63% 
were affected with some degree of refractive 
error; Berkowitz reports that estimates ap- 
proximate 42% of school children as having 
eye defects; Hilleboe’s study gives 12% as 
serious enough to be classed as health defects. 

Both hyperopia and strabismus are associ- 
ated with less than normal progress in read- 
ing: while myopia and myopic astigmatism 
were both found to be associated with more 
than normal progress. The hypothesis that 
greater strain on the nervous system is re- 
quired to adjust hyperopic eyes to the condi- 
tions which must be satisfied in reading seems 
confirmed by the finding of this study that 
pupils with normal eyes have 97 chances in 
100 to make greater gains in reading than do 
pupils affected with varying degrees of hyper- 
opia (critical ratio +- 2.67, 78 cases studied.) 
Also the less generally accepted hypothesis 
that myopic eyes adjust themselves to read- 
ing with less exertion of the muscles of ac- 
commodation and less expenditure of nerve 
energy than do emmetropic eyes was rendered 
more tenable by this study. It was found 
that for the 136 pupils affected with myopia 
and myopic astigmatism there are 96 chances 
in 100 that the true difference in favor of the 
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defectives is greater than zero (critical ratio 
2.57:) 

Pupils whose visual perception is monocu- 
lar make progress in reading superior to those 
not having correct coordination of the two 
eyes. 

Types of eye defects other than the myo- 
pic, hyperopic, and the strabismic types have 
little effect upon progress in reading. In 
other words, the data of this study do not 
bear out the hypothesis that children with 
defects in visual acuity regardless of type are 
always handicapped in the learning of reading. 
The fact that achievement in reading is often 
affected by muscular eye functions is believed 
to account for the progress in reading achieve- 
ment frequently found among those pupils of 
this study with a low visual acuity rating, and 
argues in favor of the adoption of a more 
comprehensive standard than the visual acuity 
rating in appraising the efficiency of the 
visual functions. 

When all types of eye defects were consid- 
ered collectively the defectives made slightly 
greater gains than the normals (critical ratio 
—1.10). It is possible, however, that extreme 
cases among the one hundred thirty-six who 
were affected with myopia and myopic astig- 
matism are largely accountable for the results. 

Correction lenses, in cases involving types 
of eye defects found to be associated with 
poor reading (both hyperopia and strabismus } 
are aids to achievement. For example, hyper- 
opes wearing correction lenses made an aver- 
age individual gain in reading score of 7.0 
while an equal number of hyperopes not wear- 
ing lenses made an average of individual gains 
of only 5.5; for strabismus 11.2 for those 
with lenses against 7.3 for those without 
lenses. Those groups of pupils affected with 
myopia, myopic astigmatism, monocular vis- 
ual perception, and ocular muscle imbalance, 
despite their lack of lenses, made a greater 
average of individual gains in reading score 
than did those defectives having the same re- 
fractive errors but wearing lenses. The 
myopes, for example, who were wearing lenses 
made an average individual gain in reading 
score of 7.3 while those not wearing lenses 
made an average gain of 9.0; for myopic 
astigmatism 9.1 for those with lenses against 
9.6 for those without lenses. Therefore, 
since the myopic groups without lenses made 
progress superior to equivalent groups having 
the same errors and wearing lenses, the find- 
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ings indirectly confirm one of the major con- 
clusions of this investigation; namely, that 
the generally accepted standard of eye struc- 
ture (emmetropia) does not necessarily imply 
superiority of efficiency in reading. In other 
words, the same treatment that causes eyes 
to function more nearly as emmetropic eyes, 
such as the placing of lenses on pupils af- 
fected with myopia, was not found to improve 
significantly their reading efficiency. 

Certain important educational implications 
may be drawn from this study: 

The superficial eye tests (with the Snellen 
Charts alone) which are at present being 
given in many of our public schools are in- 
adequate and should be replaced by more 
thorough and more complete visual tests. 

The establishment and maintenance of eye 
clinics as a part of the health program in the 
public schools would enable many pupils to 
take better advantage of the educational pro- 
gram. In these clinics the aim should be to 
determine conditions which indicate unfavor- 
able functioning of the eyes in so far as they 
pertain to school work, and to institute meas- 
sures to remove such impediments to school 
progress. In some cases it might mean the 
constant use of lenses to correct refractive 
errors; in other cases it might necessitate 
lenses which have the effect of better coordi- 
nating the visual functions of accommoda- 
tion and convergence, while in still other cases 
it might merely involve exercises for the pur- 
pose of stimulating the desired response of the 
eyes in vision. 


There is a need for closer coordination 
among school counselors, school nurses, and 
school doctors. School counselors should be 
required to secure specific knowledge regard- 
ing the character of a student’s visual condi- 
tions, since such information is as much a 
working tool for better educational and voca 
tional guidance as is a knowledge of his 1... 
chronological age, reading age, and 
other factors as are at present used by schoo! 
counselors in their guidance programs. 


such 


Class room methods and procedures in 
teaching reading should be modified to meet 
the special needs of those pupils who have eye 
defects. Hyperopes might well be seated in 
the rear of the class room, whereas, if myopes 
must be in the same class room, they should 
be in the seats quite near the blackboard. The 
teacher should make certain that script writ- 
ing on the front blackboard is large enough 
to be read easily by pupils in the back rows 
The findings further suggest to those engaged 
in the administration of our schools the need 
of providing more suitable reading materials 
for those whose visual acuity is low; and, 
also, for those having defective eye structure 
even though their acuity of vision in reading 
may be equal or superior to those having em- 
metropic eyes. Books in large type, type- 
writers with large type, heavy lead pencils. 
maps without detail and other instructional 
material that may be used without causing eye 
fatigue should be provided as a part of a 
school system’s remedial program. 
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A TECHNIQUE FOR DETERMINING THE RELATIVE 
DIFFICULTY OF WORD MEANINGS AMONG 
ELEMENTARY SCHOOL CHILDREN 


Harvey C. TILvey 
Supervising Principal, Franklin Borough 
Public Schools, Conemaugh, Pa. 


I. INTRODUCTION 


In order to determine the relative difficulty 
of a list of word concepts, it becomes neces- 
sary to know whether or not children experi- 
ence difficulty in understanding the idea con- 
veyed by the word symbol. The importance 
of this fact is shown by the desire to study 
word meanings on the part of many outstand- 
ing educational experimentalists. A very 
concise expression of what has been done in 
this field is given by Dolch’. Kelley? found 
that the multiple-choice type of test is the 
most valid and reliable instrument at present 
by which to determine the knowledge oi 
words. However, the construction of a mul- 
tiple-choice test in vocabulary which would 
involve from ten to twenty thousand words, 
or even one thousand words, is too tremen- 
dous ap undertaking to be practical. This 
makes the subject of the relative difficulty of 
word meanings an impractical one unless a 
different technique can be used for testing 
word difficulty. 


1. The Problem 
The study reported in this paper* was an 
attempt to investigate the possibility of using 
a self-appraisal test-.as a tool for determining 
the relative difficulty of word meanings 
known by children in a given grade or group 
of grades in the elementary school, not only 
when those words occurred in isolation but 
also when they occurred in context. 
——— 


2. The Data 

The experiment was conducted during the 
second semester of the school year from Jan- 
uary, 1934 to June, 1934 with words found in 
the Survey Tests of Vocabulary*; the Lower 
Extension of the Inglis Test of Vocabulary’; 
the first eighty words of the vocabulary sec- 
tion of the Stanford Achievement Test®; and 
the words selected as difficult from readers 
of the third, fifth, and seventh grades in 
school. 

The words were converted into two types 
of tests, the regular multiple-choice type as 
found in the standardized forms and the self- 
appraisal type. They were then presented 
as tests to 326 children of the third grade, 
1096 children of the fifth grade, and 1434 
children of the seventh grade., Each child 
took both tests, the seif-appraisal first, on 
each series of words. The words were pre- 
sented to the children in both techniques at 
the same sitting. 

The word which a child did not know was 
considered difficult for that child and the 
number of children who did not know a word 
constituted the difficulty score for the word. 
The difficulty scores received for each word 
when administered by the two techniques 
served as the data for this study. 


3. Technical Treatment of Data 


Since context often suggests the meaning of 
a word, each word presented to the children 





1 Edward W. Dolch, Reading and Word Meanings, C 
of Iowa, 1931. 


2 The paper summarizes a thesis submitted in partial fulfillment of the requirements for the Doctor’s degree at the Univer— 
sity of Pittsburgh. The writer wishes to express his obligation to Dr. G. A. Y 
Tests of Vocabulary, Forms X and Z, Grades 3-13; prepared for the Nation Wide Study of Vocabulary by L. J. 
irector of the Study; The Survey was sponsored by the Psychological Corporation of Washington, D. C. 


* Surve 
O'Rourke, 


p. I, pp. 1-23. 
2V. H. Kelley, An Experimental Study of Certvin Techniques for Testing Word Meanings. 


Boston: Ginn and Company, 1927. 


oakam for his assistance in this investigation. 


®* Lower Extension of the Inglis Tests of ne Vocabulary, Form Y, Grades 6-12; prepared by C. M. Downing of the 


Harvard Graduate School of Education; publi 


by Ginn and Company. 


* Stanford Achievement Test, Advanced Examination, Form A, Vocabulary Section; prepared by Kelley, Ruch, and Terman; 


published by the World Beok Company. 


Doctor’s Thesis, University" 
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tested in this study is found in a phrase, a 
sentence, or a paragraph. 

‘The difficulty scores of the words used in 
this investigation were treated by the use of 
tabular and_ statistical analysis. Almack’ 
states that the validity of a measuring instru- 
ment can be determined by checking it 
against other measuring instruments of known 
validity. 

In order to secure numerical evidence of the 
validity of the self-appraisal technique, the 
multiple-choice technique was used,as the 
known criterion and the coefficient of torrela- 
tion between the techniques was found. 

A series of linear correlations was made and 
coefficients were found for all results obtained 
from the two techniques of presentation, 
holding constant_at different times the age, 
grade, intelligence quotient, sex, nouns, verbs, 
adjectives, words peculiar to the school sub- 
jects of history and science, and words 
thought to be difficult in ordinary reading 
textbooks. 


II. RESULTS OF THE INVESTIGATION 
1. Results with Varying Groups of Children 

In an attempt to consider the self-appraisal 
technique from the viewpoint of validity with 
pupils within a given school grade, the third, 
fifth, and seventh grades of various school 
systems were used. The several groups of 
words were given to these pupils in both tech- 
niques. Only the words of the Stanford-A 
test were given to the third grade but the co- 
efficient of correlation was .g22 + .o1r. In 
the fifth grade all four groups of words were 
given, and in three cases the coefficients were 
above .89. In the seventh grade three groups 
of words were given and in all of them the 
coefficients were .74 or better. 

The data were manipulated so that the dif- 
ficulty scores of each word could be classified 
as the results from pupils of nine, eleven, and 
thirteen years of age. When the difficulty 
scores of the two techniques were correlated, 
in only one case did the coefficients fall be- 
low .74. In that case (one of age 11) it was 
511 + .049. 

The pupils were divided according to their 
sex and correlations were made for each 
group of words. There was no variation in 
the coefficients of the sexes and all coeffi- 


cients were .864 or better except with one 
group of words. In this group the coefficients 
were .583 for the males and .594 for the 
females. 

The effect of intelligence among pupils 
upon self-appraisal was calculated on the 
basis of scores from three intelligence groups 
All children with an 1.Q. of 115 and above 
were considered as superior; all children with 
an 1.Q. between 95-105 were considered as 
normal; and all children with an 1.Q. of 8< 
and below were considered as subnormal. 
Three groups of words were used with these 
pupils. The following table reveals the 
results. 


Taste I 


CoRRELATION BETWEEN THe SELF-APPRAISAL AN) 
MULTIPLE-CHOICE TECHNIQUES WHEN THE Scores 
ARE GrouPED ACCORDING TO INTELLIGENCE 


Survey X, Test 

















Group Pupils r P. k 
Superior 48 . 991 +. 001 
Normal 59 . 874 +. O15 
Subnormal 54 . 863 +.017 

Survey Z, Test 
Superior 40 . 974 +. 003 
Normal 56 . 951 +. 007 
Subnormal 34 . 882 +. 015 
Inglis Y, Test 
Superior 43 . 525 +. 048 
Normal 70 . 358 +. 058 
Subnormal 40 . 225 +. 063 





2. Results with Varying Groups of Words 
The effect of the different types of word 
lists used in the experiment upon self ap- 
praisal was considered. The Survey tests 
were constructed for the purpose of determin- 
ing a phase of English usage that might need 
more attention in the program of the school. 
The words in these tests were a sampling of a 
great number of words in common use. The 
correlation coefficients for the techniques 
were .877 + .o15 for Form X, and .936 + 
.0o8 for Form Z. The words used in the 





ty. C. Almack, Research and Thesis Writing, p. 67. Boston: Houghton Mifflin Company, 1930. 
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Stanford test were gathered for the purpose 
of determining the size of vocabulary for 
younger children. The coefficient for these 
words was .879 - .o17. The Inglis test was 
constructed for the purpose of measuring the 
pupil's knowledge of words not found in the 
everyday vocabulary; or in technical vocabu- 
laries, but often used by the general reader. 
When these words were used the coefficient 
of correlation was .661 + .037. 

Three lists of words were prepared and ad- 
ministered in order to determine the effect of 
different parts of speech upon self-appraisal. 
lhe coefficients of correlation were as fol- 
lows: for nouns, .76; for verbs, .97; and 
jor adjectives, .95. The effect of using tech- 
nical words in the elementary subjects was 
studied by using words ordinarily found only 
in history and words ordinarily found only in 
science. The results were correlated and it 
was found that the coefficients were: for 
history, .83; and for science, .85. 


3. Results with Words Taken from Context 


A number of children in each of the third, 
fifth, and seventh grades of the elementary 
school were selected and requested to read 
carefully a specified story from a reader listed 
for their grade and not previously read by 
them. These children were directed first to 
read a paragraph and then to write the words 
which they did not understand upon a sheet 
of paper. 

The words were then tabulated by the 
writer and their frequency of occurrence was 
determined. The frequency of difficulty was 
recorded as the difficulty score for that word. 
From 300 words listed by each grade, 50 
words were selected and converted into a 
multiple-choice test. As little time as pos- 
sible was permitted to intervene between the 
collection of the words and the presentation 
of the tests to the children. The difficulty 
scores for each technique were then correlated 
and the results were as follows: third grade, 
534 + .067; fifth grade, .775 ++ .034;.and 
seventh grade, .825 + .03. 


Ill. 
1. Findings 
a. The validity of the self-appraisal tech- 


nique was affected very little by the school 
grade of children but there is a tendency for 


FINDINGS AND CONCLUSIONS 
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a higher validity in the upper grades of the 
elementary school. 

b. There was a very slight increase in the 
coefficient of correlation when a larger num- 
ber of scores were made available for each 
word. 

c. The validity of self-appraisal was not 
affected to any great extent when adminis- 
tered to children at various age levels. 

d. The data suggest as a possible reason to 
explain why the younger children produced 
exceptionally high results that many of the 
words tested were so difficult for them as to 
involve no difficulty in recognizing that they 
did not know the meanings. 

e. The validity of self-appraisa! was not 
affected by the sex of the pupils tested. 

f. The validity of self-appraisal was af- 
fected by the general intelligence of the chil- 
dren. The higher the intelligence of the 
group, the more valid the self-appraisal tech- 
nique became. 

g. There appeared to be a slight difference 
in the validity of self-appraisal depending 
upon whether the words tested are gathered 
for their value in ordinary usage or for their 
portrayal of concepts in reading. 

h. While it did affect the coefficient of cor- 
relation to some extent, the part of speech of 
a word (whether noun, verb, or adjective) did 
not invalidate the self-appraisal technique. 

i. There was no difference in the validity 
of self-appraisal as a result of testing words 
used ordinarily in history or words used ordi- 
narily in science. 

j. Even when children are requested merely 
to write the difficult words from the printed 
page, self-appraisal appeared to be valid 
enough to indicate word concept difficulty for 
children in the elementary school. 

k. The word lists analyzed in the study in- 
dicated that correlations of .65 or better are 
worthy of consideration when questioning the 
validity of self-appraisal. 

The facts enumerated above are conveni- 
ently summarized in Table I. 


2. Conclusions 


Thirteen correlations were summarized by 
Pintner* showing the relationship between 
tests which measure abstract intelligence. All 
of these intelligence tests are considered valid 
ones. They include tests constructed by 








* Rudolph Pintner, Intelligence Testing: 


Methods and Results, pp. 56-62. 


New York: Henry Holt and Company, 1931. 
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Taste II 


CORRELATION BETWEEN THE SELF-APPRAISAL AND MULCTIPLE-CHOICE TECHNIQUES WHEN THE 


3CORES ARI 


Grouped AccorDING TO GRAND TOTALS 








List of words 


Stanford-A : 80 
Survey—X - 100 
Survey—-Z Sas 100 
Inglis—Y 100 
Nouns : 50 
Verbs. 60 
Adjectives : 50 
History _ . 35 
Science 30 
Textbook—3rd 50 
Textbook- —-5th 50 
Text S. A.—-5th 50 
Textbook—-7th 50 
Text S. A.—-7th 50 


Terman, Binet, Haggerty, Herring, Pintner— 
Cunningham, and others. ‘The coefficients of 
correlation range from .53 to .o8. ‘The aver- 
age correlation is about .75. 

The concrete examples given in this study 
indicated a validity for the self-appraisal 
technique, even when the coefficient of cor- 
relation was .696. 

Since high validity is expressed in the two 
instances cited above, the findings of this 
study as shown by Table II point toward an 
exceptionally high validity for the self- 
appraisal technique when it is used to deter- 
mine the difficulty of word meanings found in 
a setting of context reading materials. 

By utilizing the self-appraisal technique in 
this manner the following possibilities may 
become actual realities: 

a. The grading of any list of words accord- 
ing to the difficulty found in understanding 


No. of words 


Pupils r P. E. 
285 . 879 +.017 
233 877 +. 015 
238 . 936 +. 0O8 
333 . 661 +. 031 
190 . 756 +. 041 
193 . 967 +. 005 
194 . 945 +. 010 
192 . 832 +. 035 
188 . 846 +. 035 
163 . 534 +. 067 
188 . 776 +. 038 
188 . 197 +. 034 
235 . 825 +. 030 
235 . 866 +. 024 


the concepts may be partially done by sub 
mitting the list to the pupils for judgment. 

b. The size of the vocabulary prevalent 
among various groups of elementary school 
children may be determined without contend- 
ing with the element of chance, since the 
judgment of pupils as to whether or not they 
know word meanings is highly reliable. 

c. Textbooks and other reading materials 
may be written utilizing word lists of known 
difficulty for the group intended when word 
difficulty has been determined by _ this 
method. 

d. The nature of meaningful vocabularies 
found among groups of elementary schoo! 
children may be determined in an economical 
manner. 

e. Teachers may use the technique in deter- 
mining difficult words which need special 
study in ordinary classroom work. 
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AN EXPERIMENTAL STUDY OF THE RELATIVE MERITS OF 
CERTAIN WRITTEN LETTER FORMS WITH RESPECT 
TO LEGIBILITY, WITH SPEED AND STABILITY 
AS RELATED FACTORS 


Haroitp O. BorAAs 
Alfred University 


INTRODUCTION 


The general purpose in teaching the sub- 
iect of handwriting is “to develop sufficient 
skill to enable pupils to write easily, legibly, 
and rapidly.”* No scientific tests have been 
reported whereby any of the existing letter 
forms can be rated with respect to these 
characteristics. 

Many variant forms for each letter of the 
alphabet are taught in schools. Some letters 
have forms which differ markedly from each 
other. Figure 1 shows such differences in 
form for the letters F, G, H, and T. 


FS ££ AHUI Tram 
PF & HJ ms 
F & MF woss 
FP GW TF mses 
F FS A FZ sums 


Figure 1.—Differences in Forms of the 
Letters F, G, H, and T 


The study of letter forms is urgent. Gates 
and Brown? indicate the importance of the 
problem as follows: 


There is need for a thorough-going experimental ap- 
praisal of the writing alphabets in order to select 
series of letter forms that can be learned most easilv 
and that will result both in more rapid writing and 


greater legibility than any of the current types. 
Perhaps by selecting the best elements from cursives 
and print-scripts, a writing alphabet may be discov- 
ered which, by combining the merits of the various 
existing rivals, will be superior te any one and make 
the learning of the two alphabets unnecessary. 


An appraisal of letter forms is important 
for a number of reasons. They are: 


1. General Economy.—The public has a 
considerable investment in the teaching of 
handwriting. This might be illustrated by a 
conversation, something like the following, 
between a taxpayer and a teacher: Taxpayer 
—‘‘What ferms of letters are taught our chil- 
dren?” Teacher—‘The letter forms of the 
X system.” Taxpayer—‘‘Why do you teach 
these forms?” ‘Teacher—‘We have always 
taught them. They look the best, and they 
are smooth-flowing.” Taxpayer—“If these 
letter forms have not been tested for speed 
and legibility, then why should we pay money 
for teaching them?” Teacher—‘We don’t 
know.” 

2. The Many Different Systems of Hand- 
writing Extant.—The Palmer, Dearborn, 
MacLean, Bennett, and Mills systems of 
handwriting contain typical variant forms for 
the letters of the alphabet. Some authors 
claim that the letter forms of their systems 
are found to be most suitable and useful for 
a rapid hand. Other authors claim that their 
letter forms make possible efficient handwrit- 
ing movements. Whether these statements 
are true or not is a matter of conjecture 
based on individual experience with such 
forms. Contradictions in these assertions 
lead one to question their truth. It becomes 
important, therefore, to test the qualities of 





‘Fourth Yearbook, Department of Superintendence, N.E.A., Chapter V, p. 113. 
tendence, 1926. 
_ 4A. 1. Gates and H. Brown, “Experimental Comparisons of Print-script and Cursive Writing,” Journal of Educational 
Research, XX (June, 1929), 14. 
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these variant forms of letters by an experi- 
mental analysis. 

3. Economy of Time fer Writer and 
Reader.—Communication of thought is the 
function of the handwriting process. Speed 
and ease of writing contribute to the economy 
of time for the writer, and legibility for the 
reader. 


PURPOSE OF THE INVESTIGATION 


The purpose of this study is to analyze cer- 
tain types of capital letter forms with a view 
to discovering those basic elements ef form 
which make for speed, stability, and legibility 
of writing. Certain specific questions are 
involved: 

1. How do three forms of each of four cap- 
ital letters compare as to speed and 
stability? 

How do three forms of each of the cap- 

ital letters compare as to legibility? 

3. What generalizations relative to speed, 
stability, and legibility can be made re- 
garding the forms of this study? 


7 


Speed and stability were measured by 
means of a test wherein the same capital let- 
ter was written for two minutes. 

Stability is a term which refers to the state 
or quality of fixedness of the shape or form 
of the letter. If instability characterizes the 
letter forms in any given piece of writing, the 
condition may be manifest inthe deteriora- 
tion or in the improvement in quality of writ- 
ing. Deterioration means that the quality 
grows worse as the writing proceeds. Im- 
provement means that the quality gets better 
as the writing proceeds. The degree of sta- 
bility for letter forms can be measured by 
having competent individuals judge the writ- 
ing by the general impression which the let- 
ter forms make as the writing proceeds. This 
method was employed in this study. 

Legibility was measured by the reports of 
the perceptual reactions of individuals who 
were exposed to images of letter forms. 


METHODS OF THE INVESTIGATION 


Speed and Stability.—The appraisal of let- 
ter forms with respect to speed and stability 
was based on a study of three forms of each 
of four capital letters. This part of the study 
was made in the Alfred High School, Alfred, 
New York. 


In this school the Palmer system 


of handwriting was taught in the elementar, 
grades. , 

The selection of the four capital letters was 
determined by the principle of “the letters 
with the greatest number of variant forms 
One hundred and sixty-three students, rang. 
ing from the fifth grade to the senior year in 
college, submitted variations for each letter 
The result was that the letters F, G, H, and 
T most closely approximated the foregoing 
principle. For each of these letters three 
general types of forms were found sufficiently 
different in style to appear to make possible 
differences in speed and quality of produc- 
tion. Accordingly, the following letters and 
their corresponding type forms were chosen 
for this experiment: 











VROY 





Three groups of subjects, equated as to 
speed and quality of writing, one for each 
type-form of a letter, were employed in thi. 
investigation. An equal number of good and 
poor writers were included in each group. The 
average speed score (Ayres’ Gettysburg edi- 
tion) for the good writers was 120 letters per 
minute, and for the poor writers the score was 
97. The average quality score for the good 
writers was 70, and the score for the poor 
writers was 36. Six subjects, three poor and 
three good, were chosen for each group, mak- 
ing a total of 18. 

A training period was provided to equalize 
the differences in familiarity on the part of 
the subjects with certain letter forms. The 
training period took place from May ro to 
June 14, 1929, during which time the writer 
and his assistants instructed the subjects in 
the practice of the various forms. Each group 
practiced one letter form three periods of 27 
minutes each. 





he RS te! 1 es 
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[he measure of speed was the number of 
letter forms written per minute. 

A measure of stability was achieved as fol- 
lows: ‘The first ten letters and the last ten 
letters’ written during a two-minute period 
were compared as to quality by three 
judges* according to the following chance 
arrangement : 

17 Ir 16 13 8 20 15 14 12 
9 2 7 4 I 5 3 we 6 


The judges compared each vertical pair of 
letters, deriving stability scores in terms of 
units of change according to grades of superi- 
ority® by the use of + 3, + 2, + 1, and zero. 

Stability scores show degrees of change 
from no change to a possible + go. This 
change may be on the side of improvement or 
on the side of deterioration in quality. A 
plus sign indicates improvement in quality in 
that the score for the first ten is less than the 
score for the last ten letters of the test. A 
minus sign indicates deterioration in quality 
in that the score for the first ten is greater 
than the score for the last ten letters of the 
test. Scores showing little or no change indi- 
cate stability, and scores showing a relatively 
large amount of change indicate instability. 

Legibility—Three questions are involved 
in the analysis of legibility. 

1. How do three forms of each of the let- 
ters F, G, H, and T compare as to 
legibility ? 

. How do eighty-one forms for all of the 
letters of the alphabet compare as to 
legibility? 

. What are the elements which make for 
legibility ? 


The three forms of each of the letters F, G, 
H, and T are the same ones used in the pre- 
liminary study of speed and stability. A 
comparison of these forms as to speed, sta- 
bility, and legibility is thus made possible. 

The eighty-one forms for all of the letters 
of the alphabet were selected on the basis of 
variations and representativeness of forms as 
determined by frequency of use and as deter- 


mined by types of forms found in handwrit- 
ing systems. 

Students ranging from the fifth grade to the 
senior year in college were asked to list for 
each letter of the alphabet those forms which 
they used in their daily writing. Another 
list of the forms found in the Palmer, Mills, 
MacLean. Bennett, and Barnett systems was 
compiled. Thus a wide variation of forms 
for each letter was found. 

The final selection was made by selecting 
three forms® for each letter of the alphabet. 
These forms were culled out in such a way 
that they differed from one another to a con- 
siderable extent. Figure 2’ shows the three 
forms selected for each of the letters of the 
alphabet. The forms are classified into the 
following types: Print, Loop, Hook, Under- 
swing, Semi-print, and Miscellaneous. 

The distribution of the forms selected is as 
follows: 

1. Three forms for each of 21 letters_. 63 

2. Four forms for each of 4 letters__ 16 

3. Two forms for 1 letter _. 2 





Total 26 letters, 81 forms 


Generalizations concerning legibility are 
made on the basis of eighty-one forms. 

The experimental procedure was that of em- 
ploying groups of subjects for a given period 
of time for the purposes herein described. 

The subjects were taken from two high 
schools and a university. The distribution 
is as follows: 

Section A—For 
F, G, H, T: 

1. Alfred University® sophomores __.. 30 

2. Alfred University seniors 

3. Alfred University juniors 


12 forms of the letters 


Section B—For 69 forms of all the letters 
of the alphabet: 

4. Alfred University sophomores 

5. Alfred High School’ students ' 

6. Hornell High School'® students ___- 45 





* Represents 20 letters out of a possible 40 to 100 letters. 


* Three female college students. 


5 By superiority is meant: approximation of the written form to the model form; superiority in shape, line, symmetry, 


legibility, and general merit. 
* Certa 


in forms represent a large number of minor variants. 


for each letter. 
‘See figure near the end of this report. 
*A university of 600 students, Alfred, N. Y. 
*° A high school of 100 students, Alfred. N. Y. 
” A high school of 1,600 students, Hornell, N. Y. 


Three forms, generally, were found to represent these variants 
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The experimental procedure in this study 
required the use of apparatus to measure 
legibility. A short exposure method, adapted 
for class use, seemed superior for the purposes 
of this study in that many subjects could be 
used at one sitting. In order to make possi- 
ble the exposure of characters to a number of 
subjects at a time, an apparatus was made 
by the writer whereby letters, copied on 
slides, were exposed on a screen for a frac- 
tion of a second. The materials of the ex- 
periment consisted of a Spencer Delineascope 
projecting lantern, slides, an Eastman Kodak, 
an enclosed box, a translucent screen, and 
sheet forms for the recording of reactions. 
The projecting lantern employed a 500-watt, 
115 volt Mazda lamp. The dark box and 
translucent screen were used in order that the 
whole mechanism could be set in front of the 
subjects. This procedure reduced the amount 
of distraction due to light waves from the pro- 
jecting lantern. 

The Kodak provided the timing device for 
the experiment. The question of the proper 
amount of time for each exposure was an- 
swered by trying out 1/100 second, 1/50 
second, and 1/25 second. It was found that 

25 second provided the best conditions for 
the experiment. The forms, written on slides, 
were exposed for 1/25 second, which occurred 
one second after the “ready” signal. A few 
moments pause transpired between the slide 
just presented and the next one to follow. 
The forms were presented in random order. 

Attention was given to the following gen- 
eral conditions: Instructions were given to 
the subjects; the light spot on the screen was 
marked off; the window shades were pulled 
down just enough to provide clear images to 
be perceived and enough to provide light for 
writing down reactions; and moving and 
talking were minimized as much as possible. 


RESULTS OF THE INVESTIGATION 

A. Speed, Stability, and Legibility 

Speed, stability, and legibility are the char- 
acteristics of letter forms used in this study. 
Three forms of each of the capital letters F, 
G, H, and T are employed as a basis for com- 
parison and analysis. Speed is measured in 
terms of letter forms written per minute. 
Stability is measured in terms of units of 
change, from no change to + go. Legibility 


is measured in terms of the number of cor- 
rect responses to the exposed forms. 


Table I shows a comparison of the forms 
with respect to these characteristics. 


Taste I 


COMPARISON OF CERTAIN CapiTaL LETTER Fornyc 
With Respect To SPEED, STABILITY, 
AND LEGIBILITY* 














Form Speed Stability Legibility 
= 6 6./S&—mUC<~«x HSC‘ #S 
2. Ss 25 —17 27 
3. a 31 +15 58 
a g 6.5 +3 472 
5. a7 38.3 +1 88 
6. Gg 46.9 5 58 
<a a, ae. ae 
8. AF 34.3 — § 67 
y A 38 0 86 
an Fe — 
SE 7 —2 65 
12. TF 55. 3 — 17 





* Speed and stability scores based on records of 
18 subjects, legibility scores on 104. 


For the letter F, form 1 is considerably su- 
perior to forms 2 and 3 in the three charac- 
teristics measured. Form 2 shows the poor- 
est record. For the letter G, forms 4 and 5 
are about equally superior. The relatively 
poor showing of form 5 in speed, however, 
would give form 4 a slight advantage. For 
the letter H, the differences are relatively 
small. Forms 7 and g are about equally ac- 
ceptable on the basis of the three character- 
istics measured. Form 9, however, appears 
slightly superior in stability and in legibility. 
Form 8 is probably the poorest. For the let- 
ter T, form 12 seems to have a slight advan- 
tage over form ro, particularly in speed and 
stability. Form 11 is considerably inferior 
to both of these forms. 

Further inspection of Table I reveals the 
fact that forms are generally uniformly su- 
perior or inferior in all three characteristics 
measured. It is possible, then, to select let- 
ter forms on the basis of speed, stability, and 
legibility. 
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An analysis of the best and poorest forms 
with respect to speed, stability, and legibility 
contributes to certain generalizations. 

1. Forms should have relatively few parts 
or lines. Form 1, for example, has fewer 


parts than does form 2. Form 12 has fewer 
lines than form It. 
nerior forms. 


Forms 1 and 12 are su- 


2. Forms should have no double-rocked 
lines. Forms 2 and 11, for example, invelve 
double-rocked lines, and are slow, unstable, 
and relatively illegible. 

3. Filigree work and complex parts within 
jorms should be avoided. Forms 2, 3, and 
11 are particularly encumbered with filigree 
work, and are slow, unstable, and illegible. 


4. Straight lines should be used wherever 
possible, particularly in place of double-rocked 
lines. This generalization is especially ap- 
plicable to lines in forms 2, 10, Ir. 

5. Underswings at the beginning of the 
formation of the letter decrease the amount 
of speed, stability, and legibility. Form 8 of 
the letter H is reduced in speed by four let- 
ters as compared with form 9. The differ- 
ence is apparently in the time taken to write 
the initial underswing in form 8. Form 5 of 
the letter G and form ro of letter T are also 
affected by the time taken in writing the un- 
derswings. 

6. Square and triangular forms aid in legi- 
bility but not necessarily in speed and sta- 
bility. Form 5 of the letter G, a square 
type, shows a good legibility score and a poor 
speed score. Form ro of the letter T shows 
a good legibility score and a relatively poor 
speed and stability score. This form is 
somewhat triangular in shape. 

7. Continuous lines, unbroken by a suc- 
cession of angular changes in direction, aid 
speed, stability, and legibility. Forms 1 and 
12 illustrate this principle. Form 2 is an ex- 
ample of a form broken by a succession of 
angular changes in direction. 

B. Legibility 

Eighty-one letter forms, generally three for 
each letter of the alphabet, were studied with 
respect to legibility by the use of tachisto- 
scopic methods. Two hundred and thirty- 
two subjects, from high school and college, 
participated in the study. 

The eighty-one letter forms are shown in 
Figure 2. The three or four type forms for 


each letter are classified as Print, Loop, Hook, 
Underswing, Semi-print, and Miscellaneous. 

The most legible, medial legible, and least 
legible forms for each of the letters of the 
alphabet are indicated by the * mark, no 
mark, and the ~ mark respectively. Print 
forms, with the exception of form 20, are 
most legible. Hook forms and underswing 
forms are particularly illegible. Loop forms 
show a fair record. 
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Figure 2.—Letter Forms Studied with 
Respect to Legibility. 


The letter forms in order of legibility are 
as follows: 70, 43, I, 57, 67, 16, 79, 24, 46, 
7, 13, 60, 3, 8, 54, 73, 48, 21, 27, 61, 64, 51, 
34, 52, 76, 25, 10, 63, 37, 40, 4, 29, 31, 11, 17, 
23, 6, 32, 35, 47, 26, 29, 62, 77, 38, 58, 68, 
78, 59, 44, 41, 19, 22, 65, 55, 33, 49, 71, 20, 
56, 15, 36, 66, 74, 5, 72, 30, 39, 14, 45, 9, 12, 
50, 2, 75, 80, 42, 53, 18, 69, 81. The aver- 
age score (number of right responses) for all 
of the twenty-six print types was 104; for the 
twenty-three loop types, 78; for the eight 
hook types, 41; and for the seven underswing 


types, 61. 
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The seven most legible forms in the above 
series are print forms for the letters W, N, A, 
S, V, F, and Z. These forms are generally of 
the shape of squares, rectangles, and triangles. 
Lines are straight, except as found in form S. 

Although print types of forms are found to 
be most legible, the case for the cursive type 
is not a hopeless one. Cursive forms 3, 8, 21, 
27, 61, 52, and 25 show scores approximately 
equal to the average score of legibility for 
print types, (104). 

Certain letter forms are confused with 
forms of other letters. The most frequent 
confusions are: form 53 with form 23; 81 
with 78 and 17; 80 with 23, 52, and 17; 9 
with 21, 22, and 38; 14 with 57 and 59; 71 
with 65 and 25; 38 with 3; 42 with 44; 
18 with 62. Analysis of these confusions 
together with introspective reports reveals 
the fact that similarity of forms is the chief 
cause of confusion. The “‘filling in of the 
perceptual gap” is also a common cause of 
confusion. This is illustrated in the con- 
fusion of form 62 with form 18. 

From the foregoing facts, certain generali- 
zations can be made. 

1. Print forms are more legible than cursive 
forms. 

2. The order of legibility according to type of 
form is: Print, Loop, Underswing, Hook. 

3. Some cursive forms are as legible as the 
average print form. 

4. Legibility is aided by the following factors: 

a) Straight lines, as in forms 43, 1, 79. 

b) Outlines of triangular, rectangular, cir- 
cular, T, and L shapes. 

c) Forms with outlines above the base 
line. 

d) Forms with straight or simple curved 
lines (not double-rocked) with much 
white space, as in forms 3, 27, 63. 

e) Forms wherein white space is not ob- 
literated by curves, loops, and filigree 
work. 

f) Forms not too similar to forms of other 
letters, as 1, 70, 24. 


g) No similar loops within a form, as in 
21, but not in 80; no hooks and curves 
moving in many directions, as in 67, 
but not in 69; no underswing approach 
strokes in combination, as in 6, but not 
in 5. 

h) Distinct features and differentiating 
parts are helpful in perception, as in 61. 


CONCLUSIONS 


Great variations in speed, stability, and 
legibility exist in handwriting. Speed scores 
range from 25 to 50 letters per minute. Sta- 
bility scores range from no units of change 
to -17, (out of a possible + 90). Legibility 
scores range from 5 to 118 correct recogni- 
tions, (out of a possible 128 correct recogni- 
tions). Forms and their confusions range 
from no confusions to 55. 

Stability, a characteristic given but little 
attention, is important in writing. In the 
selection of letter forms, this characteristic 
should be considered because of the need for 
uniformity in writing. Stability can be 
measured by reliable measuring instruments. 


There is a need to select letter forms with 
respect to speed, stability, and legibility. 
Some forms should be eliminated from hand- 
writing. Other forms should be _ greatly 
modified. 

Forms can be selected on the basis of 
speed, stability, and legibility. Underlying 
principles and factual data support this 
statement. 

Although print types of letters are most 
legible, some cursive forms are as legible as 
many print forms. These cursive forms are 
generally of the loop type. Hook and under- 
swing types are so low in legibility as to 
warrant their elimination from handwriting 
systems. 

A new alphabet of capital letters, based on 
the facts and principles herein found, is pre- 
sented in Figure 2. 
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IN THE USEFUL FUNDAMENTALS OF ARITHMETIC IS IT 
POSSIBLE TO OVERCOME TEMPORARY LAPSES IN 
ABILITY LEADING TO STEADY INCREASE IN ERROR ? 


Guy M. WILson 
WITH THE COOPERATION OF 
EVERETT R. PORTER 
Boston University 


In a recent scholarly article, Knight and 
Ford' report data supporting these theses: 


(1) “Multiplying a complete multiplicand 
by any digit . . . becomes more difficult the 
further along in the total work it appears.” 

(2) “The later a multiplication fact ap- 
pears in a series, the more frequent the error 
upon it, even when its associations with nec- 
essary carrying are made negligible factors”’. 

The above conclusions are so disturbing 
that they should not be permitted to go un- 
checked. This study is a preliminary at- 
tempt at checking. 

Knight and Ford secured their data by ad- 
ministering four test forms to 200 pupils in 
the sixth zrade of four schools. One hundred 
fifty-two random selections of units of work 
were critically examined. The product posi- 
tions which contained the 163 most frequent 
errors were examined critically. 

I reflected upon this article. My experi- 
ence years ago with traditional arithmetic 
would have led me to accept its conclusions. 
My experience the last few years with the co- 
operative experiment for 100% arithmetic, 
led me to doubt the necessity of such results 
as those reported by Knight and Ford. 

In other words, my experiment with the 
100% plan in the fundamentals of arithme- 
tic, based upon proper motivation and under- 
standing, and a more perfect drill service, is 
leading me to doubt the necessity of more or 
less constant error on the part of pupils due 
either to inadequate mastery, so-called “care- 
lessness”, or the lapse of time in a recitation 
period. Acceptance of such conclusions as 
those set forth by Knight and Ford is an ad- 
mission of failure on one of the simplest and 


easiest tasks of the schools—the mastery of 
the fundamental tool materials of basic sub- 
jects. Such failure should not be taken for 
granted; it should become a _ matter 
concern. 

Accordingly, I invited in two of my co- 
operators and planned, with their assistance, 
to test the disturbing conclusions of Knight 
and Ford. The brevity of the report of the 
experiment by Knight and Ford made it dif- 
ficut to re-construct the test or to know just 
what details were critically studied. Follow- 
ing as best I could, and deciding to pay par- 
ticular attention to the multiplication fact, 
7x9, as did Knight and Ford, I prepared the 
following test. 


To the Children: 


Do this test at your usual rate. 
you go. 

When through, turn paper over on your 
desk and take up other work until all finish. 

Multiply: 
(1) (2) (3) (4) (5) (6) 
946 649 496 694 469 946 
X73, X37 X713° X73 = X73 (X37 


‘ 
Ol 


Check as 


(8) 
649 
X73 


(7) 
964 
X73 


—_— ——S —_—- —_ —— 


This test was sent to co-operators in Revere 
and Lynn, Mass.,? with the request that it be 
given to children who had the 100% ideal, 
but who had not yet reached the goal. It was 
accordingly given to lower I.Q. sections in 
sixth and fifth grades, and to some fourth 
grade pupils who were in the midst of master- 
ing multiplication. 

The papers returned numbered 370. Of 
these, 198 showed perfect scores. Of the 172 
papers showing mistakes, only 65 pupils made 





‘F. B. Knight and E. Ford, “Temporary Lapses in Ability and Error in Arithmetic,” Elementary School Journal, XXXII 


October, 1931), 111-24. 
*To Rosa A. Yeomans and Helen J. Piper respectively. 
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an error in handling 7x9. 
made 125 errors on the 7x9 facts. 


in Tables I and IT. 


These 65 pupils 
rhe re- 
sults are summarized by grades and by totals 


Table I is arranged to show the errors oy 
the 7x9 combinations in the different posi- 
tions, from first to eighth. Figure I shows 
the same data graphically. It is evident that 


Tasie I 


EkRORS IN THE 7X9 COMBINATION FOR GRADES 4, 5 AND 6, ARRANGED TO SHOW THE RELATION OF PosITiox 
OF THE COMBINATION IN THE EXAMPLE TO FarLure, Ir THERE Is A RELATION 

















ae. Fourth Grade _‘ Fifth Grade Sixth Grade Total 
Position 38 pupils 184 pupils 148 pupils 370 pupils 
9 errors 80 errors 36 errors 125 errors 
| (2d example) 1 7 1 9 
3 (6th example) _. 0 16 11 27 
4, (5th example) 2 7 2 11 
4, (8th example) 1 2 4 7 
2 (4th example) _. 2 12 2 16 
6, (1st example) 0 12 8 20 
6, (7th example 0 12 5 17 
8 (3d example) 3 12 3 18 
Total 9 80 36 125 
these children do not show “unvaryingly an 
ae) increasing tendency toward inattention and 
failure’ as they move from position one to 
position eight in meeting the fact 7x9 in 
examples. 
ol Let us explain the meaning of “position” as 
7 here used, in order to make the meaning of 
Table I and the above paragraph clearer. In 
the example 45x32, the 2x5 product figure 
4 5 comes in position 1, the 2x4 in posi- 
m 3 2. tion 2, the 3x5 in position 3, the 3x4 
in position 4, and so on for any num- 
2 1 ber of positions in a larger example 
43 The position of the 7x9 combination. 
159 ae in the test occurs as follows: 
1st example, 6th position 
2d a 
< 3d ae 
ZR 10 4th Pin? a 
ea 5th as "Mies 
ba 6th 5 , 3d “ss 
be 7th ae: ieee 
Zs ma  * of -* 
z Table II is arranged to show the effect of 
lateness in the series of examples. Figure 2 
shows totals graphically for this table. Again 








. ce GF & & © 
Position in which combination occurs 


Figure 1.—DistrRisuTION OF Errors IN “7x9” IN 
Att Grapes By PLace Orper (370 Pupms, 
125 Errors) 


it is evident that these children do not show 
“unvaryingly an increasing tendency toward 
inattention and failure as they progress 
through the exercise from first example to the 
last one.” 
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ERRORS IN THE 7x9 COMBINATION FOR GRADES 4, 5 AND 6, ARRANGED TO SHOW THE EFFECT oF LATENESS IN 
THE SERIES OF EXAMpPLes, Ir THere Is AN ErFect 








4th Grade 

Order of Positions 38 pupils 

Occurrence 9 errors 
Example 1_.-_----- 6 0 
Example 2__--_----- 1 1 
Example 3__------- s 3 
Example 4__--- -- ‘ 5 9 
Example 5_-------- 4 2 
Example 6--------- 3 0 
Example 7____.--_-- 6 0 
Example 8. -. - - 4 1 
WL. SRELKcKeetestecsneun 9 




















5th Grade 6th Grade Total 
184 pupils 148 pupils 370 pupils 
80 errors 36 errors 125 errors 
12 8 20 
7 1 9 
12 3 18 
12 2 16 
7 2 11 
16 11 27 
12 5 17 
2 4 7 
80 36 125 





Errors 
4 





Number of 





“se ae ee ee ee 
Order in series of examples 
FIGURE 2.—DISTRIBUTION OF ERRORS IN “7x9” IN 


Att Grapes AccoRDING To LocATION IN SERIES 
OF EXAMPLES (370 Pupits, 125 Errors) 


SUMMARY AND TENTATIVE CONCLUSIONS 


_ Knight and Ford gave their test to 200 
sixth grade pupils; they selected 152 random 
units of work for analysis; 163 errors were 
critically studied. My test was given to 370 





pupils in the fourth grade and in weaker sec- 
tions of fifth and sixth grades. The 7x9 
combination was critically studied, following 
Knight and Ford. There were 125 errors on 
this combination, made by 65 pupils. There 
were 198 of the 370 papers that showed per- 
fect scores. All of these pupils had been ex- 
posed to the 100% ideal. 

Our data as summarized in Table I and 
Figure 1 do not support the Knight—Ford 
thesis that a combination is missed more and 
more often as its position in the example 
comes later and later. In our test, position 
3 of example 6 was most missed; position 4 
of example 8 was least missed. Position 6 
of example 1 was second in difficulty. Obvi- 
ously, order of position in an example does 
not establish a rule for order of difficulty as 
shown by frequency of errors. 

More careful study of Table I does show 
the easiest situation, and that is the situation 
that does not involve any carrying. Thus, 
we find that the three points of lowest error 
are position 4 of the 8th example, position 1 
of example 2, and position 4 of example 5s. 
Each of these is the first multiplication for a 
partial product, and so does not require that 
anything be “added in” before the answer is 
“set down”. On the other hand, errors are 
practically equal in positions 5, 6 and 8. 

Table II and Figure 2, showing the relation 
of the serial number of an example to the er- 
rors made in a combination, do not support 
the thesis that lateness in the series increases 
the number of errors. Example 6 shows 
most errors in the 7x9 combination, example 
r comes second, example 3 comes third, and 
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example 7 comes fourth in number of errors; 
while the 8th example, the last in the series, 
shows fewest errors, due no doubt to the ab- 
sence of carrying, as explained above. 

How can this contradiction of results be- 
tween our data and the Knight—Ford data be 
explained? It may be accidental, since the 
data in each study are very few and obviously 
inadequate for a conclusion. I offer my data 
for publication only to keep the question 
open. Already I have seen complacent quo- 
tations from the Knight—Ford article. In 
my opinion the indictment is too serious to 
permit of complacent acceptance. 

Another possible explanation is that tradi- 
tional arithmetic as traditionally taught does 
lead to inattention and failure, and that 
therefore the further along a combination is 
in the example or in the series, the greater 
the chances of error. Hence, the Knight— 
Ford data, if drawn from a. traditional 
situation! * 

On the other hand, my data were secured 
under the conditions of thorough motivation, 
careful teaching with a step-by-step drill serv- 
ice, and the stimulus of the 100% ideal. 
Inattention and failure did not develop pro- 
gressively. Even though less capable and 
lower grade pupils were chosen, 198 of the 
370 pupils turned in perfect papers. 

The Knight—Ford study will have served a 
good purpose if it calls attention to the ef- 
fects on attention and success of the tradi- 
tional arithmetic. There has been much 
advocacy of traditional arithmetic in the last 
few years and much criticism of the attempts 
to limit the arithmetic in the grades to adult 
usage.* Some have gone so far as to state in 
effect that “if certain fractions did not occur 
at all in life we would still teach them in order 
to extend the knowledge and understanding 
of fractions.” In general, the traditionalists 
have supported the notion that arithmetic 
should be chosen on the basis of “mind train- 
ing and the development of powers”, instead 
of “usefulness in business and life”. The ef- 
fect upon children has been questionable. 

By traditional teaching we mean—but tra- 
ditional teaching is hard to characterize in a 
single sentence, and anyway some teaching 
that purports to be quite modern misses the 


main point of good teaching, viz., careful ad- 
justment to child needs and interests. In 
general, teaching in arithmetic is poor if it 
sets an attainment goal at less than roo 
for fundamental drill; if it fails to teach a 
process in simple steps according to child 
needs; if it carries the teaching steps quite 
beyond pupils’ needs, e. g., 54 unit skills in 
simple addition, 200 unit skills in addition of 
fractions, etc.; or, in sum, if it fails to recog- 
nize pupil needs and proper motivation as the 
core of good teaching. 

Is it to be concluded from Knight and 
Ford, that the traditional teaching of the tra- 
ditional arithmetic leads inevitably and un- 
varyingly in the direction of inattention and 
failure as regular habits? If so, then no 
doubt there are disciplinary effects which are 
unsatisfactory even to those who advocate 
mental discipline and the development of 
powers as the chief reasons for teaching ele- 
mentary mathematics. 

On the other hand, the data of the present 
study, while admittedly insufficient for final 
conclusions, do suggest trends in a very differ- 
ent direction. They suggest the following 
possibility: 

Given, —simple teaching methods adjusted 
to child learning 

—meaning first, thus 
confusions 

—omission of useless processes and 
details, thus avoiding annoy- 
ances and quick forgetting. 

We find,—no indication of the oncoming of 
inattention and failure as the 
work progresses through a study- 
recitation period. 


avoiding 


Apparently, therefore, it is appropriate to 
suggest to a teacher whose pupils are develop- 
ing inattention and failure, that she carefully 
scrutinize and revise her goals, her curricu- 
lum, and her methods. The work in elemen- 
tary arithmetic should lead to perfect scores 
in the simple fundamentals with interest and 
attention undiminished during an ordinary 
class period, and it doubtless will if the cur- 
riculum in arithmetic is well conceived, the 
placement of topics properly timed, and the 
teaching well done.* 





2 Some of the examples used in the Knight—Ford test go beyond common adult usage, for example, 


4537829 — 


079 


‘For example, Report of the Society’s Committee on Arithmetic, Chapters I, 1. Twenty-ninth Yearbook of the National 


Society for the Study of Education. Bloomington. Illinois: 


Public School Publishing Co., 1930 


® See G. M. Wilson. “New Standards in Arithmetic,” Journal of Educational Research, XXII (December, 1930), 351-60. 
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THE EFFECT OF BILINGUALISM ON THE MEASURED 
INTELLIGENCE OF ELEMENTARY SCHOOL 
CHILDREN OF ITALIAN PARENTAGE! 


Harry SEGNER HILL 
Principal Trenton Public Schools, N. J. 


This investigation was an experimental 
study of elementary school children, who 
were alike in nationality, school progress, so- 
cial status, and in certain other factors, and 
who were unlike in the kind of language 
spoken within the homes. The primary pur- 
pose of the investigation was to weigh the 
effect of bilingualism on the scores of a va- 
riety of recognized tests of intelligence by 
comparing Italian children who heard and 
spoke Italian at home with Italian children 
who heard and spoke English at home. 

In planning the study, the writer hoped 
that some light might be thrown upon the 
following questions: Will Italian children 
who hear and speak Italian at home do as 
well as Italian children who hear and speak 
English at home on a verbal test of intelli- 
gence, on a non-verbal or non-language test, 
on a performance test, on the various sub-tests 
of a group test, and on a spelling test? How 
well does a non-verbal test given the Italian 
child when first entering school indicate what 
that child will do later on an extremely verbal 
test? Does familiarity with the Italian dia- 
lect increase with chronological age? Is the 
more intelligent Italian-speaking child also 
the more familiar with the Italian dialect? Is 
a verbal group test as reliable a measure of 
the intelligence levels of Italian-speaking 
children of Italian parentage as a non-verbal 
or non-language group test? 

The groups compared with each other in 
the study were designated as Ie and Ei. Group 
le was composed of those children, whose par- 
ents were Italian, and who had always been 
accustomed to the use of an Italian dialect 
within the home. Children in this group 
have been influenced more by the amount of 
Italian than by the amount of English spoken 


in the community. Since Italian had always 
been the language of their homes, their Eng- 
lish was of a low order when they first en- 
tered school. 

Group Ei was composed of those children, 
whose parents were also Italian, and who had 
always been accustomed to the use of English 
at home. Children in this group heard 
Italian spoken within the community, but 
since English had been the language of the 
home, their Italian was of a low degree of 
efficiency in respect to English. In fact they 
did not comprehend it at all. When they 
first entered school, they were already 
familiar with the language of the school. 


The initial step was taken by using the re- 
sults of the Questionnaire on Italian Lan- 
guage Background and the additional infor- 
mation supplied by the visiting teacher of the 
school. Children who had indicated by the 
questionnaire that the Italian dialect was the 
prevailing language of the home were sub- 
jected to a test of the Comprehension of 
Spoken Italian. Proof that they were thor- 
oughly conversant with the Italian dialect as 
evidenced by the results of the comprehen- 
sion test prompted the investigator to admin- 
ister to these children other tests of the 
knowledge of Italian. Three tests of Italian 
Word-Meaning were administered and the 
composite scores obtained on the three tests 
were recorded for each case. Certain that 
here was a group of children who were con- 
versant with the Italian dialect and also rec- 
ognized commonly used Italian words, the 
writer checked the list of cases and selected 
sixth-grade children of Italian parentage 
whose fathers were common day laborers, 
who had made the same normal progress 
through the grades (six years including the 
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kindergarten), who were the first- or the 
second-born in their respective families, who 
were born in Trenton, and had lived in the 
neighborhood since first attending the same 
public school in the neighborhood. By re- 
stricting the selection of the subjects in this 
manner, the writer was enabled to place 
twenty-five boys and twenty-five girls in 
Group le. 

These fifty cases in group Ie were paired 
with fifty cases in Group Ei, who were accus- 
tomed to the use of English at home. The 
pairing of Groups Ie and Ei was made on the 
basis of sex, chronological age, mental age 
derived from the National Intelligence Test 
(Scale A, Form I), and intelligence quotient. 
Both groups were of the same nationality. 
Each subject in Group Ei and Ie had spent 
six years in the same public school, which the 
subject had attended regularly since first en- 
tering the kindergarten. Progress through 
the grades had been normal and regular for 
each child. In pairing children on the order 
of birth, first-born was paired with first-born 
in all cases save seven, in which second-born 
was paired with second-born. All these chil- 
dren were born in Trenton, and have lived in 
the neighborhood all their lives. Their 
fathers were in the same occupational class, 
that of the common-day-laborer, and were 
earning a weekly wage of $12 to $18 at the 
time this study was in progress. This range 
represented the wage scale prevailing for the 
last four years in the large mill in the neigh- 
borhood and in other factories in other parts 
of the city. In Group Ei ten fathers were on 
the relief rolls of the State Emergency Relief 
Administration. In Group Ie this number 
was twelve. The weekly wage reported for 
these during their last season of employment 
also fell within the restricted wage range re- 
ported above. The rentals paid for homes 
in the neighborhood ranged from $15 to $20 
according to the Federal Census of April, 
1930. In 1934 they were lower than $15. A 
large proportion of dwellings lacked inside 
facilities. They had no bath-tubs or showers, 
no gas or electricity, or even water. Along 
with indications of sub-standard housing, 
there was also evidence of overcrowding of 
homes. A Scale of the Socio-Economic 
Status of the home was used to portray the 
degree of homogeneity which existed in the 
homes of this particular social class. Together 
with the room-person ratio, the socio-eco- 


nomic scale presented the social and economic 
homogeneity of the two groups under com- 
parison, Group Ei, children of Italian par- 
entage speaking English within the home, 
and, Group Ie, children of Italian parentage 
speaking an Italian dialect within the home. 

The most prominent feature of their dis. 
similarity was the ability to use and to under- 
stand the Italian dialect of the community. 
This ability was determined by a Question- 
naire, Tests of Comprehension of Spoken 
Italian, and Tests of Italian Word-Meaning. 
The mental ages of the children in both 
groups were determined by the scores obtain- 
ed on the National Intelligence Test, Scale A, 
Form I. These groups were then subjected 
to the Otis Self-Administering Test of Mental 
Ability, Intermediate Examination, Form A, 
List 8 of the Morrison—McCall Spelling 
Scale, the Army Beta Group Examination, 
and the Witmer Cylinder Test. 

On the third-grade level, thirty-six Italian 
children who heard and spoke Italian at home 
were matched in chronological age, mental 
age, intelligence quotient, and sex with thirty- 
six Italian children who heard and spoke 
English at home. The paired cases were sub- 
jected to the same restrictions of selection as 
the cases on the sixth-grade level. Mental 
ages for the third-grade children were deter- 
mined by means of the Haggerty Intelligence 
Test, Delta I. The groups on the third- 
grade level were subjected to the Pintner 
Non-Language Mental Test, List 8 of the 
Morrison—McCall Spelling Scale, and the 
Witmer Cylinder Test. 

On the first-grade level, thirty-six Italian 
children who heard and spoke Italian at home 
were compared with thirty-six Italian children 
who heard and spoke English at home. An 
analysis of the performance of the two groups 
was made on the basis of language and non- 
language sub-tests of the Stanford Revision 
of the Binet—Simon Tests. 

Using the raw scores obtained by Groups 
Ei and fe on the different scales and tests of 
intelligence, together with their various sub- 
tests, the writer computed the following sta- 
tistical constants: The mean raw score for 
each group; the standard deviation for each 
distribution for both groups; the standard 
error of the means of each test, sub-test, and 
scale for both groups; the difference of the 
means of Group Ei and Group Ie in each 
test, sub-test, and scale; the standard error of 
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these differences; and the quotient of the dif- 
ference of the means divided by the standard 
error of the differences for each test, sub-test, 
and scale for Groups Ei and Ie. 

On sub-tests of the National Intelligence 
Test (Scale A, Form I), on the Otis Self- 
Administering Test of Mental Ability (Inter- 
mediate Examination, Form A), and on List 
8 of the Morrison—McCall Spelling Scale, 
there weic no significant differences between 
the means of Group Ei and Group Ie. Only 
on sub-tests 2, 3, 5, and 6 of the Army Group 
Examination Beta were there significant dif- 
ferences between the means of Group Ei and 
Group Ie, and of these, the differences on sub- 
tests 2 and 6 were in favor of Group Ie. On 
the first and third trial results of the Witmer 
Cylinder Test, the differences between the 
means of Group Ei and Ie were fairly sig- 
nificant and in favor of Group Ie, but on the 
shortest trial, this difference became less sig- 
nificant. On the Otis test 46.8 per cent of 
Group Ei made scores which were above the 
mean of Group Ie, and 46.5 per cent of Group 
le made scores below the mean of Group Ei. 
On List 8 of the Morrison—McCall Spelling 
Scale, 42.5 per cent of Group Ei made scores 


above the mean of Group Ie, and 43.3 per 
cent of Group Ie made scores below the mean 


of Group Ei. On the Army Group Examina- 
tion Beta, 49.2 per cent of Group Ie made 
scores above the mean of Group Ei, and 49.2 
per cent of Group Ei made scores below the 
mean of Group Ie. On the shortest trial re- 
sults of the Witmer Cylinder Test, 42.5 per 
cent of Group Ei made scores above the 
mean of Group Ie, and 38.5 per cent of Group 
Ie made scores below the mean of Group Ei. 
The chances were at least 4 out of ro that a 
sixth-grade child in one group would do as 
well as a sixth-grade child in the other group. 

Incidental studies by the _ correlation 
method revealed that the more intelligent the 
Italian-speaking child was, the more readily 
did he acquire the use and the understanding 
of the English language, and that the more 
intelligent were also more conversant with the 
Italian dialect. This familiarity with the 
dialect increased apparently with chronologi- 
cal age. 

On sub-tests of the Haggerty Intelligence 
Examination (Delta I), and of the Pintner 
Non-Language Mental Tests, there were no 
significant differences between the means of 
Group Ei and Group Ie, except on sub-test 3 


of the Pintner Test, on which the difference 
was in favor of Group Ei. On List 8 of the 
Morrison—McCall Spelling Scale and on the 
Witmer Cylinder Test, no great differences 
between the means of Group Ei and Group 
Ie were found. On total scores of the Pint- 
ner Test, 46.5 per cent of Group Ie made 
scores above the mean of Group Ei, and 46.1 
per cent of Group Ei made scores below the 
mean of Group Ie. On the shortest trial re- 
sults of the Witmer Cylinder Test, 47.7 per 
cent of Group Ei made scores above the mean 
of Group Ie, and 47.3 per cent of Group Ie 
made scores below the mean of Group Ei. 
The chances were at least 4 in 10 that a third- 
grade child in one group would do as well as a 
third-grade child in another group. 

The test used to measure the intelligence 
of first-grade groups was the Stanford Revi- 
sion of the Binet-Simon Tests. Group Ei 
was superior to Group Ie on those tests in- 
volving a moderate understanding and use of 
the English language, but Group Ie was su- 
perior to Group Ei on the tests involving an 
extremely high degree of efficiency of under- 
standing and use of the English language. 

The results of the investigation point to 
certain conclusions which may be summarized 
on the basis of the questions suggested in the 
second paragraph of this report: 


1. Italian children who hear and speak 
Italian at home are not inferior to 
Italian children who hear and speak 
English at home on a verbal group test 
of intelligence. No reliable differences 
between the groups are found either in 
the size or the variability of the scores. 

. Italian children who hear and speak 
Italian at home are not superior to 
Italian children who hear and speak 
English at home on a non-language 
test of intelligence. Fairly reliable 
differences are found on various sub- 
tests, but complete reliability of su- 
periority in all the sub-tests is lacking. 

. Italian children who hear and speak 
Italian at home are only partially su- 
perior to Italian children who hear and 
speak English at home on a test of con- 
crete intelligence. Evidences of a 
marked superiority are definitely 
lacking. 

. Italian children who hear and speak 
Italian at home do as well on the vari- 
ous sub-tests of verbal or non-verbal 
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group intelligence tests as Italian chil- 
dren who hear and speak English at 
home. 


. Italian children who hear and speak 


Italian at home observe, analyze, and 
recall the parts of English words as 
well as Italian children who hear and 
speak English at home. 

The score obtained by an_ Italian 
child on a non-verbal test is a fair in- 
dication of the score the same child 
will obtain later on an _ extremely 
verbal test. The coefficient of correla- 
tion between the Pintner—Cunningham 
1.Q.’s and Otis I.Q.’s is .72 + .038. 


. There is some indication that famili- 


arity with the Italian dialect increases 
with chronological age. The coeffi- 
cient of correlation between chronologi- 
cal age and Tests of Italian Word- 
Meaning is .241 + .031. 


. There is a small indication that the 


Italian child who makes a high score 
on a verbal group test is also more 
familiar with the Italian dialect of the 


community. The coefficient of corre. 
lation between National 1.Q.’s. and 
Test of Italian Word-Meaning is .1;; 
+ .054. 

g. A verbal group test of intelligence is as 
reliabie a measure of the intelligence 
levels of Italian children who hear and 
speak Italian at home as a non-verba! 
or a non-language group test. Equa- 
tion of the groups on the basis of 
verbal test results in equivalence on the 
basis of a non-verbal or non-language 
test. 

10. No statistically reliable differences in 
scores on verbal, non-verbal, and _per- 
formance tests are revealed between 
Italian children who speak Italian at 
home and Italian children who hear 
and speak English at home. 


In the light of the foregoing conclusions 
based on the data of this investigation, it 
seems reasonable to believe that the effect of 
bilingualism on the measured intelligence o{ 
Italian children who hear and speak Italian 
at home may be disregarded. 
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SYMPATHETIC BEHAVIOR IN YOUNG CHILDREN' 


Lots BARCLAY MuRPHY 
Sarah Lawrence College 


This is an exploratory study of sympa- 
thetic behavior in nursery school children. The 
following instruments of research were used to 
collect data on the same children in different 
situations: 

1. Observation and recording of specific 
episodes of behavior occurring on the nursery- 
school playground. The main body of this 
recorded material was collected by the inves- 
tigator and her assistants, but additional data 
were furnished from incidental records of 
teachers and other observers, and indirectly 
from the fifteen-minute samples of behavior 
recorded by investigators studying other 
aspects of children’s behavior such as con- 
flicts and imagination in outdoor play. 

2. An inventory of specific behavior items 
and personality traits. This was rated on a 
five point scale by teachers of the children in 
two main research groups twice a year and 
twenty-four items of it were rated by the in- 
vestigators each day of their observation. 

3. “Framed situations”, with animals and 
children as sympathy stimuli, devised to sup- 
plement the situations of the playground; 
pictures, stories, and questions were also used 
to compare the children’s responses to con- 
trolled stimuli. 

4. Interviews with parents, providing data 
regarding the children’s behavior at home, ex- 
perience with pets, younger children and the 
like, which might influence their sympathetic 
behavior. These interviews were supple- 
mented by study material from the cumula- 
tive records of the nursery-school. 

5. Detailed day by day records on six 
children were kept over a period of a year or 
more by parents. 


The comparison of odd and even items in 
the observation records gave a correlation of 


.94 and .99 for the two main research groups. 
The ratings and observations gave correla- 
tions of .7 to .8 calculated separately for the 
two groups. 

The most characteristic stimuli for sympa- 
thetic responses among our pre-school children 
were Classified as follows: 


SYMPATHY STIMULI 


Distress due to: 
Physical cause 
Accident 
Attacked by child 
Physical discomfort (cold, uncomfor- 
table position, caught in play appa- 
ratus, etc.) 
Mental distress 
Toy snatched or threatened 
Play hampered or intruded upon 
Disciplined 
Separated from mother, father, etc. 
Fear 
Emotional expression without evidence 
of stimulus 
Crying 
Holds hands over face 
Pained expression—inhibition of crying 
Evidence of injury without evidence 
of present pain—sore lip, mercuro- 
chrome, bandage, etc. 


Wishes, needs, etc. 

Expressed wish (I want __, help me, 
or some action which reveals want 
or need) 

Unexpressed wish or need—assumed 
or implied 

Precarious situation (need for care) 

Adult in distress or want 

(Chiefly physical danger or physical 

need ) 





? This is a partial! summary of the influence of group situations and variations in motivation on sympathetic behavior in 


nursery school children. 


The material summarized here is part of a larger study of sympathetic behavior in young children 


There is no attempt in the present summary to discuss the more fundamental factors of culture and the personality structure 


of the child as they bear on the understanding of one aspect of social behavior. 
The study was carried on at the Child Development Institute Teach- 


coming book. Sympathetic Behavior in Young Children. 


These are discussed systematically in a forth- 


ers College. Columbia University, with the financial assistance of the Josiah Macy, Jr. Foundation. 
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Animal in distress or want 
(Physical danger, need such as hun- 
ger, real or supposed attack by an- 
other animal or human being) 


A similar list of characteristic sympathetic 
responses gives us the following: 


RESPONSES TO SYMPATHY STIMULI 


I. Social or sympathetic responses 
Helps 

Helps out of physical distress situ- 
ation—picks child up after 
falling. 

Helps with play—gives toy, plays 
with child, pushes swing, helps 
climb. 


Removes or attempts to remove cause 
of distress. 

“Stop it!” “Don’t!” to aggressor or 
other child. 

Pushes away child attacking an- 
other (when this solves dif- 
ficulty). 

Explains child’s attitude to adult 
causing resistance. 

Removes cause of physically dis- 
tressing situation—removes tri- 
cycle from fallen child, gets out 
of child’s way, uncatches child’s 
foot. 

Stops play when it is in opposition 
to other child’s need—e.g., stops 
jumping on board while child 
climbs off. 


Comforts. 

Pets, pats, hugs, kisses. 

Reassures, e.g., “I won’t hurt you.” 

Expression of solicitude; eg., 
“That’s too bad,” “That hurts, 
doesn’t it?” 

Punishes cause. 

Attacks the aggressor of the other 
child before the aggressor has 
withdrawn but not thereby rem- 
edying the difficulty. 

Attacks aggressor of other child 
after difficulty. 

Speaks sternly to aggressor (after 
difficulty). 

Retaliates on aggressor (does to 
the aggressor what aggressor did 
to first child). 


Protects, defends. 
Defense of other child’s material, 
“It belongs to __”’, “_- was using 
that”, “You can’t have that.” 
Helps other child hold toy against 


aggressor. 

“Don’t hurt __”’, “Don’t touch 
(before difficulty occurs but is 
imminent ). 


Retrieves snatched property for 
other child. 

Explains other child’s wants to 
aggressor. 

Verbal defense of other child: “He 
can get in.” ‘“That’s not Jenny 
_. she’s crying.” 

Protects from hurt—catches child 
as he falls. 

Warns. 

Warnings of doubtful motive— 
look out, watch out, etc. 

Sympathetic warnings: “You 
might hurt yourself.” “You might 


fall.” 
Tells adult or other child. 
“Look at __” 


“He’s crying.” 
“He wants __.” 


Questions. 
Why is he crying? 
Did it hurt you? (to child) 
What are you going to do about it? 
(to teacher). 
What’s the matter? (to animal or to 
a child). 
Anxious or emotional. 
Stares with anxious expression. 
Evidence of worry, shakes head, 
frowns, lips pressed together, etc. 
Cries, whimpers. 
Suggests or effects solution. 
Tells adult to keep other child out 
of danger. 
Tells child how to get out of the 
situation. 


II. Egocentric and unsympathetic responses 
Laughs. 
Scoffs, criticizes. 
Laughs, smiles. 
Contrasts own behavior (“I don't 
cry”). 
Dramatic 
Uses situation to play own role, 
usually dominating. 


So 
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Sadistic-destructive 
Attacks child in distress 
material. 
Attacks child who helps child in 
distress. 
Teases, e.g., makes loud noise at. 


Ambiguous 
Stares. 
Comments on situation (usually 
not addressed to anyone). 


or his 


Naturally, certain responses are character- 
istically linked with certain stimuli; physical 
pain or injury and crying are responded to 
with staring, then helping or comforting, or 
both. The staring in response to a cry is 
sometimes not different from the staring 
which would be stimulated by any striking 
sound or sight. Wishes, needs, precarious 
situations and so forth are responded to with 
verbal or active help or warning, in case of 
danger. Whenever distress or pain is the re- 


sult of an attack by another child, the 
response of the sympathizer may include 
punishment of the attacker and defense of 
the attacked, as well as helping or comfort- 
ing, although it was more usual for a child to 
respond to one element in the situation than 


to all; that is, ordinarily a child comforted 
the attacked person or punished the attacker. 
An outline summary of this sort does not 
convey the subtler aspects of situations like 
the following: 
4/3 Nancy stood by her mother and 
father and cried. 

Beulah stood nearby watching. 

Arthur approached, put one arm 
around Beulah and the other 
around Nancy. Beulah and 
Arthur looked worried but said 
nothing. 

3/20 Daniel approached the bus. 

Peter pushed him away and pulled 
his hair. 

Daniel squealed. 

Wallie watching, shuddered and 
tensed as Peter pulled Daniel’s 
hair. 

Kirk hit Evan with a rope, con- 
tinued, hit the teacher as she 
approached. 

Arthur looked on, clenched his 
fists, shook them, with an in- 
tense look. (Emotional reaction 
to seeing Evan hurt) 


3/8 Mary fell and cried. 

Douglas and Evan were near; they 
looked and went off. 

Winifred approached, looked, then 
put her arms around Mary and 
kissed her. 

(Philomena approached Arthur 
who had been sitting in the 
house watching the group 
through the window.) 

Arthur to Philomena: 
white hat?” 

Philomena: “Yes.” 

Arthur: “Is it a warm hat?” 

Philomena: “Yes.” 

Arthur: “I like you. 
your mother?”’ 

Philomena: “Home.” 

Arthur: “Where is your daddy?” 

Philomena: “Gone to Washing- 
ton.” 

Arthur: “Will he come back?” 

Philomena said something unintel- 
ligible. 

Arthur: “Will 
Christmas time?” 
with hand on 
shoulder ) 


Daniel approached the group. 

Nancy pushed him. 

Evan hit him. 

Daniel knocked Evan down. 

Evan cried. 

Alice looked anxiously at Evan 
and patted his face. 

(Reported by staff member) : 

Kirk walked around crying, “Me 
have no Mommie.” 

Agatha followed him, looking very 
concerned, and put her arm 
around him. 

Agatha asked: “What’s the mat- 
ter, Kirk?” in a solicitous tone. 

Agatha turned to the observer and 
said, in a worried tone, looking 
serious: “That little boy has 
no Mommie.” 


“Ts that a 


Where is 


he come back 
(Anxiously 
Philomena’s 


Different ways of estimating the frequency 
of sympathetic episodes in the two groups in- 
tensively studied indicated that on the aver- 
age one sympathetic response might be ex- 
pected to occur in an hour’s observation of 
a child, or one-eighth as many sympathetic 
responses as conflicts for the same group. 
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This estimate of course is based simply on 
responses to distress of the sort outlined, and 
does not include cooperation and friendly be- 
havior of other sorts. 

Two groups, “Group H” and “Group W” 
were observed for two hours on 90 or more 
mornings each, from October to May. When 
the number of responses in each group was 
weighted for number of children present dur- 
ing the period of observation, Group H 
showed a lead of 26% more sympathetic 
responses than Group W showed. The two 
groups were different in organization—Group 
H included a much wider-age-range, with 30 
months difference between the oldest and 
youngest child, while Group W consisted of 
18 to 20 children all within a narrow range 
of 10 months. 

The differences in age in Group H were 
great enough to prevent constant competition 
for the same play materials and activities and 
to stimulate protective, “big brother” types 
of response of older toward younger children. 
There may doubtless have been important 
imitative factors: when older children set 
examples of protective and sympathetic be- 
havior, these would be copied by younger 
children when occasions offered. Group W, 
on the other hand, consisted of children devel- 
opmentally close enough to be _ interested 
largely in the same materials and activities: 
this necessarily resulted in more competition 
and conflicts over these materials. And the 
same imitative factors that were present in 
Group H, which resulted in younger children 
picking up cooperative and helpful patterns 
from the older ones, would result in acquisi- 
tion of more techniques of conflict in Group 
W. In this connection it is interesting to 
note that for three successive years, groups 
occupying the present quarters of Group W 
had shown high conflict scores as compared 
with groups in the quarters of Group H. It 
looks, further, as if the smaller amount of 
space (and of properties and play materials) 
put a heavier competitive pressure upon the 
children on the one hand and contributed to 
more frequent physical contact on the other 
hand, both of which might tend to increase 
conflicts and unsympathetic responses. 

In Group H the division in the schedule of 
the children tended to make the older chil- 
dren aware of the babies as a definite group. 


Data from other studies suggest that it js 
reasonable to emphasize the importance of the 
age-range for the behavior within the group. 
Studies of jealousy, for instance, have shown 
that this type of response between siblings js 
less likely to occur when there are four years 
or more of difference between a pair of chil- 
dren than when the children are closer 
together in age. Closeness in age, of course, 
creates certain actual competitions through in- 
terest in the same toys and materials, and in 
certain types of response from others in the 
group; where the difference in age is greater, 
the competition probably decreases, and along 
with it, conflict, jealousy, and other aggres- 
sive reactions. 

Quite aside from the effect of the size and 
age-range of the group, there were other fac- 
tors which probably influenced the behavior 
of the group. We find certain patterns of 
response to sympathy situations on the part 
of teachers in Group H and certain other pat- 
terns in Group W that are important to con- 
sider here. It is difficult to describe these 
differences in general terms, but the subjec- 
tive impressions of observers that at least one 
of the teachers in Group H was outstandingly 
spontaneous, warm, responsive to the chil- 
dren, and that at least one of the teachers in 
Group W had certain rather “hard-boiled” 
patterns is substantiated by records of affec- 
tionate comfort in the first instance, and rec- 
ords of repeated laughing at a crying child in 
the second instance. It is not implied that 
learning to laugh off one’s hurts is not desir- 
able, but simply that a technique, even when 
it is legitimately and discriminatingly used 
by an adult with the intention of helping the 
child, may be picked up by children and used 
quite indiscriminately and with egocentric 
motives entirely. It was in Group W that 
the pattern of contrasting own behavior- 
usually saying: “I’m a big boy, I don’t cry” 
—spread from one child to another. 

Two children who showed this pattern 
characteristically (using it 7 and 5 times, re- 
spectively), as compared with a maximum of 
2 times among the other children, were chil- 
dren who had both high aggressiveness ranks 
(fourth and second in their group of 19) and 
high intelligence quotients (124 and 123 re- 
spectively on the Minnesota pre-school test: 
it will be remembered that this tends to score 





1M. Sewall, Smith College Studies in Social Work, 1930, I. 6-22. 
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wer than other tests such as the Kuhlmann.) 
[his suggests that these personalities, un- 

ually intelligent and sensitive to the pat- 
terns of adults, and aggressive in their social 
responses, were pivotal points in what might 
be seen as a process of cultural diffusion, 
working down from the teacher to the average 
children in the group via these particularly 
responsive and aggressive ones. 

In Group H there was a case of influence 
of a dominant personality in the sympathetic 
direction. Janet, who had the highest sym- 
pathy score among the girls, played frequently 
with Gwen who showed few sympathetic re- 
sponses during her first weeks in the group. 
Toward the end of the spring, Gwen’s mother 
spontaneously commented that Gwen was be- 
ginning to “do the sort of thing that Janet 
did,” and the records showed episodes of this 
sort which had not appeared at all during the 
preceding four months and which were char- 
acteristic of Janet’s habitual responses. 

\ltogether, then, we have evidence for a 
number of influences contributing to the dif- 
ferences between the behavior of Group W 
and Group H: the effect of the number of 


children in relation to space, the differences 
in the constellation of the groups with par- 


ticular reference to the age-range, the atti- 
tudes and patterns of the teachers toward 
the younger children, particular patterns of 
the teachers in relation to sympathy situa- 
tions, and the diffusion effects of the behavior 
of certain outstanding children in the group. 

Charts (not here reproduced) of the num- 
ber of sympathetic responses given and the 
number received throw an interesting light on 
the place of the individual in the group. For 
example, Janet, the oldest child in Group H, 
gives sympathetic responses to most of the 
children in her group, while she receives sym- 
pathetic responses chiefly from the older 
children. Heidi is predominantly a receiver 
of sympathetic responses and gets them 
largely from the older children. 


Charts (not here reproduced) of the sym- 
pathetic responses of the whole group show 
differences in the patterns of the two groups. 
The relatively even distribution of sympa- 
thetic responses between girls and boys and 
the tendency for certain children to be foci 
for radiation of sympathetic responses in 
many directions or, conversely, foci for col- 
lection of sympathetic responses, are quite 
noticeable. Children who distribute a few 


responses among many other children contrast 
with children who concentrate many responses 
on a few. 

When we look at the responses of all chil- 
dren in each group, there are apparent other 
differences in the structure of the two groups. 
In Group W, practically all of the children are 
actively involved in the group, although there 
are some isolated children who give almost no 
responses to other children and receive few 
also. Group H, on the contrary, shows a def- 
inite loading of activity among the older chil- 
dren; the younger ones form a periphery with 
various degrees of aloofness from the group. 
Three boys are involved in the group almost 
solely through other children’s responses to 
them, while two others show some responses 
to other children in addition to a larger num- 
ber of responses received from other children. 
Some children are centers with radii of giving 
and receiving involving a large number of 
children, while other children show responses 
which are comparatively concentrated toward 
one other child. In some cases a child is a 
focus for receiving responses and gives few, 
while in other cases one child it primarily a 
focus from which responses are given. 

Further analysis of the reactions of the 
children in the group shows a number of 
things. In Group W there are many more 
varieties or patterns of sympathetic response 
than there are of unsympathetic response— 
this may be because there are more stereo- 
typed culture-patterns available for use in ag- 
gression and that when you are being nice 
you have to be more original about it, if you 
are three years old. 


In approximately half the cases in which 
a given child responds to another child with 
more than two reactions to distress situations, 
both sympathetic and unsympathetic re- 
sponses are given, on different occasions. In 
one-third of the cases, in this group, a child 
responds to another child consistently with 
sympathetic responses, that is, never gives 
that particular child any unsympathetic reac- 
tions, and in one-sixth of the cases, he re- 
sponds only with unsympathetic reactions, 
that is, never has a kind word for the particu- 
lar child involved. It is more usual for a 
child to get both sympathetic and unsympa- 
thetic responses from any other child pro- 
vided the child reacts to him at all. This re- 
calls certain other recent studies which have 
shown that among nursery school children, 
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one fights one’s best friends more than chil- 
dren who aren't friends. 

It is possible to go further, too, and to an- 
alyze individual trends in the kinds of re- 
sponse which different children gave. The 
most conspicuous example is that of Douglas 
who gave 43 responses of defense of other 
children as compared with 1o from the child 
who gave the next highest number of that 
particular kind of response. Evan gives 
chiefly help and defense responses, while 
Winifred is high for the group on comfort 
responses such as the following: 


4/2/34 Sturgis fell off tricycle. 
Julius ran and picked up the 
tricycle. 
Winifred ran and 
tried to comfort. 
Mary fell, and cried. 
Douglas and Evan near, looked, 
went off. 

Winifred approached, looked, then 
put her arms around Mary and 
kissed her. 


patted and 


3/8/34 


Nancy gives a large number of help re- 
sponses, but also a large number of “anxious” 
responses which are unusual for the group. 
These may be called individual trends; a 
given item of behavior does indeed appear 
among other children but is unusual with 
them, so that the child who shows many such 
responses is completely “off the distribution.” 


Material from the inventory of items of 
social behavior was used for analysis of differ- 
ences related to age, sex, and intelligence, and 
relations between aspects of social behavior. 
Sixteen items were rated by each of four 
teachers in one group and five teachers in an- 
other group using a five point scale for each 
item to indicate the relative frequency of that 
response. The items of the “sympathy” 
scale were: 


3. Defends rights of smaller child. 

5. Tells child not to cry. 

10. Defends child attacked by another. 

20. Responds to another child in distress 
by staring with anxious expression. 

21. Stops own work to aid another child. 

23. Tells teacher or other adult that a child 
is crying. 

25. Attempts to comfort another child with 
pats, embraces, and the like. 

26. Helps a new child get into the group. 


29. Responds to another child’s distress 
with disorganized behavior. 

30. Inquires from adult cause of another 
child’s crying, in matter-of-fact tone. 

35. Inquires from adult cause of another 
child’s crying in anxious tone. 

37. Laughs when hears another 
laugh. 

38. Warns another child of danger. 

41. Asks a child if he hurt himself (after 
a fall or other accident) 

42. Asks crying child why he is crying. 

44. Helps child out of painful situation. 


We find that all measures of intelligence 
correlate positively with measures of social 
behavior but that chronological age does not 
correlate positively with measures of sympa- 
thetic or cooperative behavior in the narrow 
age-range. In the group of children within 
a ten-months age range, intelligence is more 
important in relation to social behavior than 
developmental differences connected with age 
as such; it is easy to see that a child near 
the bottom of the range in this group on age, 
for instance, 40 months old, who had an I.0. 
of 150 would have a mental age of 60 months, 
while a child of 48 months with an I.Q. of 
110 would have a mental age of only 53 
months. If other developmental differences 
of a similar sort went along with intelli- 
gence, they might easily outweigh age as such. 
When the difference in age amounts to 24 or 
30 months among the children, the oldest of 
whom are just four, this balancing of age by 
1.Q. is not so likely. 

The 6 items of the Sympathy Scale that 
correlated highest with age and mental age 
were as follows (Group H, mean rating of all 
raters): 

Of these the mean rating of Group H was 
higher than that of Group W on items 21 
(stops own work to aid) and on item 44 
(helps child out of physically painful situa- 
tion), which gives added evidence that these 
behaviors accompany increasing maturity. 
These comparisons suggest that a high order 
of “active” response or of “verbal” response 
is more important than any sequential rela- 
tion between active and verbal responses 
taken together; the common element in these 
verbal and active responses is the direction of 
the response toward release from the distress 
situation, a direction of response which is not 
clearly present in such responses as “tells 
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CORRELATIONS OF ITEMS IN THE SYMPATHETIC BEHAVIOR SCALE WITH AGE AND MENTAL AGE 


Mean RATING oF ALL Raters In Group H 











Correlations (N=18) with 


C. A. M.A. 









21 Stops own work to aid __-_ . 60 62 
38 Warns another child of danger_____-_- 76 77 
42 Asks crying child why he is crying_--_- . 64 63 
23 Tells teacher that child is crying -____- . 65 60 
41 Asks child if he is hurt__.__..______- awas . 64 . 67 
44 Helps child out of physically painful situation____- . 67 . 67 








child not to cry’, “cries when he sees and 
hears another child crying”, “stares with anx- 
ious expression.” 

Sympathetic behavior scores correlated 
positively with aggressive behavior scores un- 
der all conditions; that is, when scores on 
sympathetic and aggressive behavior rated by 
a single individual were compared, when the 
scores of all raters for each group were com- 
bined for the group and when combined rat- 
ings (of all raters) for each child in all three 
groups pooled were used. 

Both sympathy and cooperation show 
higher correlations with age than does aggres- 
sion in Group H which includes children from 
two to four. Intelligence measures correlate 
somewhat higher with sympathy and coopera- 
tion than with aggression in this same group, 
but in the narrower age-range of Group W 
the correlations of both age and intelligence 
with each aspect of social behavior are mark- 
edly reduced. In the two groups H and W, 
the different age-ranges show different corre- 
lations between the aspects of social behavior 
measured: cooperation and sympathetic be- 
havior are more highly correlated in Group H, 
and aggression and sympathetic behavior are 
not so highly correlated as they are in Group 
W. This suggests that in Group W the nar- 
rower age-range is accompanied by less differ- 
entiation among behaviors; that is, we have 
different forces working—on the one hand a 
tendency for outgoing behavior of all kinds, 
both aggressive and sympathetic, to increase 
with age and, on the other hand, a tendency 
for older children to approach a stable plateau 
where sympathetic and cooperative behaviors 
are emphasized and aggressive behavior de- 
creases as these get the upper hand. If this 
were true, we would expect to find less rela- 








tion between aggression and sympathy among 
older children, although probably in this cul- 
ture these responses would always be posi- 
tively correlated to some extent. 

An item analysis of relationships both 
within ihe scales and between the scales is 
even more interesting than a comparison of 
the scales as a whole. The most dramatic 
relationship which appears here is a correla- 
tion of .gt between item 4 (joins attack on 
one child by another) and item 1o (defends 
child attacked by another). Item 25 (at- 
tempts to comfort another child with pats, 
embraces, and the like) correlates .58 with 
item 19 (pushes or pulls another child with- 
out regard for his discomfort). Item 44 
(helps child out of painful situation) corre- 
lates .27 with item 7 (pummels child who 
falls accidentally). When these item relation- 
ships are calculated for the three pooled 
groups the correlations just given are .69, .34, 
.36 respectively. In other words, the aggres- 
sive and sympathetic uses to which certain 
acts are put may be less important than the 
acts themselves. The child may use his fists 
to defend himself in one situation or to de- 
fend someone else in another situation; a 
grasp or a hug may be aggressive or affection- 
ate with similar differences in situations. It 
remains to be seen in which children these 
acts are simply specific “habits” with little 
relation to the child’s personality, in which 
children the acts are directly satisfying in 
themselves, and in which children they appear 
as the surface expression of underlying needs. 

The important thing here is not the particu- 
lar correlation so much as the fact that our 
analyses, from whatever angle they are ap- 
proached, show similar results, that is, a ten- 
dency for aggressive and cooperative behavior 
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to be found together in this age range. This 
tendency, however, in general expresses itself 
through correlations that are not very high. 

To a large extent this fits in with findings 
of other investigators who found other sorts 
of social behavior increasing with age during 
this period, and this quite without regard to 
the socially approved or disapproved charac- 
ter of the behavior. Sympathetic behavior, 
leadership, friendships increase hand in hand 
with resistance, aggressions, and less com- 
fortable behavior of young children. In sum, 
we may say that during this period both the 
variety of social responses and amount of so- 
cial responses normally increase with age and 
that sympathetic behavior differs in no essen- 
tial respect from any other cross-section of 
behavior we might wish to inspect. 

It may be more surprising to say that sex 
differences do not exist and that boys are 
quite as sympathetic as girls at this period. 
Probably it is too early for a masculine- 
dominant culture to make a deep impression 
of a selective sort; these boys do not yet 
know that they might some day be considered 
“sissies” for too ready sympathy, whether 
sought or given, and extroverted responses 
even of an aggressive sort are encouraged in 
girls as well as boys. 

The fact that at least from an adult nor- 
mative or ethical point of view, “antithetical” 
behavior like aggression and sympathy ap- 
pears to marked degrees in the same child, 
makes it imperative that we do not leave the 
data at the point of the usual statistical an- 
alysis, but that we attempt to throw what 
light we can on the conditions under which 
variations from one sort of behavior to the 
other occur. 

In a culture as complex as this, similar be- 
havior may appear with quite different mean- 
ings depending upon the total orientation and 
inner state of the child. The “defense of a 
child who is attacked” occurs in different 
settings: 


(1) A child who is seldom spontaneously 
aggressive occasionally “punishes” a 
child attacking another child (for in- 
stance, Janet who had a consistently 
low score in aggressiveness by all 
measurements, pounded Lucinda when 
she pushed Davis off a wagon.) 

(2) A child who seldom attacks another 
spontaneously makes a habit of hitting 


or “spanking” children who have at- 
tacked another child. 

(3) A child who is frequently aggressive 
finds defenses the most natural method 
of expressing sympathy. 


In cases like the first, a child who actually 
avoids physical combat in general, as physi- 
cally sensitive children frequently do, some- 
times resorts to it under special provocation, 
which may be either social in direction or 
self-defensive. In the second instance, a 
child may have considerable aggressive drive, 
which is effectively restrained by home taboos 
as far as spontaneous attack is concerned: 
sometimes in these situations, the opportunity 
for physical punishment as a legitimate out- 
let of aggression comes as a release from 
severe repression. In cases like the third, 
where a child’s thresholds are low for any 
aggressive response, both spontaneous hits 
and defenses of others come easily and prob- 
ably have little difference in value for the 
children. 

Other variations in behavior were associ- 
ated with shifts in physical need or emotional 
security. Children like Sturgis and Janet, 
who were almost invariably sympathetic to 
other children’s wishes and distress as long 
as no conflict with their own needs was in- 
volved, would, however, defend their own 
play arrangements or property when another 
child interfered with these. In the case of 
Julius and Allen, a sense of guilt for either in- 
tentional or unintentional hurt to another 
child resulted in flight from the situation. In 
certain cases, pressure of the group appeared 
to be partly responsible for a child’s response 
to the distress of another child. Frustration 
in an initial friendly approach was followed 
by an aggressive response even among the 
youngest children. This shift from a mild, 
or friendly or affectionate approach to a 
sadistic one is in fact rather common and 
recognition of this is very important for an 
understanding of the fundamental ambiva- 
lence of aggressive drives. The mother who 
gets a dog for her son who teases the neigh- 
bor’s younger boy too much, and the teacher, 
who asks her behavior-problem spit-ball firing 
pupil to take responsibility for the black- 
boards or the turtles, recognizes this double 
potentiality in what both the mother and the 
teacher would call a “need for an outlet.” Yet 
it is implicitly ignored when we think and 
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speak in terms of aggressive “‘traits’, as 
though they were inherently destructive. 

One of the most interesting illustrations of 
the possibility of a quick shift of attitude and 
expression in reaction to a shift in ego-status 
appeared in a sad drama of hurt egos where 
Janet’s usual consistent friendliness and 
sympathy turned to aggressive retaliation 
after she felt she had been intentionally 
injured. 

s 24 Heidi threw a block on Janet’s leg 

(perhaps accidentally). 

Janet frowned, then cried. 

Heidi laughed. 

Lucinda frowned. 

Janet said, “Heidi, you hurt me.” 

Heidi continued to laugh. 

Janet said, ““How would you like it 
if I threw that block on your 
knee, huh, huh?” 

Heidi thought Janet was fooling 
and continued to laugh. 

Janet threw Heidi onto the blocks. 

Heidi said, “Stop it” and cried. 

Janet laughed. 

Patrick said, ““What’s the matter?” 

Lucinda looked anxiously in Heidi's 
face. 

Heidi and Janet cried 
sympathetic crying) 

Janet tickled Heidi and waved her 
hands in her face, trying to divert 
Heidi’s attention. 

Heidi said “Stop that.” 

Lucinda said, “Let’s go down the 
slide.” 

Janet walked away reluctantly with 
Lucinda. 

Patrick said, ‘“What’s the matter, 
Heidi?” 

Heidi said, 
down.” 

Julius watched, worried. 

Seth said, “What’s the matter?” 


( Janet— 


“Janet pushed me 


Heidi said, “Janet pushed me 
down.”’ 
Seth said, “Teacher, Heidi got 
hurt.” 


Patrick patted Heidi’s head and 
followed her. 

Joyce approached and stared. 
Patrick said, “Janet, did you push 
Heidi down, did you, Janet?” 

Lucinda said, “Yes she did.”’ 
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Janet said, ‘Well, she hurt me first. 
She hurt my knee.” 

Joyce said, “Why you crying, Heidi, 
why you crying?” 

Patrick said, “Get away, Joyce.” 
Then, “Let her alone”, and pat- 
ted Heidi’s face and head. 

Joyce said, ‘‘Why is Heidi crying?” 

Lucinda and Joyce watched from 


far off. 
Joyce’s nurse wiped Heidi's face. 
Julius approached and_ watched 


while the nurse wiped her face. 
Reinhardt approached with a ball 
(no attention to crying). 
Julius pulled the ball from Rein- 


hardt. (Julius wanted it for 
Heidi) 

Reinhardt pulled. 

Heidi said, “It was Reinhardt’s, 
Julius.” 


Julius released the ball and said, 
“Why did you throw the blocks 
at Janet?” 

Heidi said, “Cause I wanted to.” 

Julius said, “You mustn’t.” 

Heidi said, “Janet knocked me 
down.” 

Julius said, “Well, you mustn’t.” 

Heidi ran to Janet and Lucinda and 
they continued playing with 
blocks. 


Janet was a child with a very high score 
on observation and on teachers’ ratings for 
sympathetic behavior. Her aggression scores 
were low. Heidi was a friend, a gentle and 
younger child whom she had often pro- 
tected and helped. Yet in this situation, 
Heidi’s persistent misunderstanding of Janet’s 
physical injury and hurt feelings resulted in 
retaliation on Janet’s part and laughter at the 
injury she had done to Heidi. There is a 
moment of attempted recompense through a 
gesture toward distraction of Heidi which is 
not carried through when Janet’s companion 
suggests a new activity. Shortly after, in 
answer to comment, Janet justifies herself on 
the ground that the initial aggression was 
Heidi’s. The whole situation is resolved 
when Janet’s good feeling is reinstated by 
other children’s acceptance of the basis of her 
retaliation, and Heidi’s ego is comforted after 
a great deal of attention from Patrick, Seth, 
Julius, and Joyce, so that Janet, Heidi and 
Lucinda finally go off to play together. 
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In the instances just cited, sympathetic re- 
sponses which ordinarily appear in certain 
situations are inhibited when the ego of the 
potentially responsive child is threatened. 
Variation in the security of the child is in fact 
one of the most important sources of variation 
in sympathetic response, and results in dif- 
ferent shifts from one child to another.’ For 
instance, Anthony, a somewhat fearful child, 
is more sympathetic when he is insecure and 
less so when he is secure and happy in his 
group; Julius is less sympathetic, more ag- 
gressive and defensive, when he is insecure, 
while his normal ratio of responses during a 
well-adjusted happy period includes high 
sympathetic behavior scores; Arthur is more 
sympathetic during the early period of his 
records when he is insecure, but later when he 
develops more aggressive outlets he becomes 
more aggressive and less sympathetic when 
he is insecure. 


The shift from sympathetic to unsympa- 
thetic orientation toward one’s neighbor is tied 
up with fundamental patterns of personality 
of the individual. The basic features for our 
purpose concern the individual’s attitudes of 
group-dependence as compared with group- 
dominance: the individual who temporarily 
or over a long period of time is in a position 
of seeking approval of the group he confronts 
is apt to have lowered thresholds for sympa- 
thetic responses to members of that group, 
when the individual who is, through domi- 
nance or lack of interest, in no such relation 
to the group, may show no such tendency. 
The individual who has been relatively sure 
of his dominance on the other hand may only 
fight harder in self-defense when his security 
is temporarily or for the first time threatened; 
a longer period of insecurity might, neverthe- 
less, shift his orientation to one of attempting 
to win friendly or sympathetic response 
through giving it. 

Other variations in behavior may be under- 
stood from inspection of sequential records of 
individual children over longer and shorter 
periods. A specific event may raise the se- 
curity or satisfaction level in a given child in 
such a way as to be followed by specific 
sympathetic or cooperation behavior which 
had not appeared before. When Stephen, a 
frustrated young artist, was allowed to make 


a large painting at school he came home and 
began spontaneously to help his baby sister 
On earlier occasions defeat had preceded 
sadistic teasing of a neighbor’s cat. It is 
doubtful whether either of these sequences 
can be interpreted best in terms of compensa- 
tion; it looks as though being happy and 
satisfied irradiated into friendly feeling which 
took expression in helpfulness toward his sis- 
ter, while frustration irradiated in a similar 
way into antagonism of wrich the cat was the 
target. 

The development of a friendship in a child 
who has been on the periphery of the group 
may introduce sympathetic responses where 
they were absent before this friendship. Sau! 
was not a child who. showed very frequent 
active sympathetic responses to other chil- 
dren. Neither had he had very satisfactory 
relations with other children in the group 
during the first half of the year. But shortly 
after Gwen came, these two developed a 
friendship which lasted for a couple o/ 
months and which was a steppingstone to 
more constructive and varied social responses 
for both children. During this period, when 
Gwen was hurt, Saul responded to his friend 
with vivid comfort. In this case, behavior 
which Saul had never shown before was re- 
leased by the response to his new friend. It 
is possible that both psychological and neuro- 
logical considerations would have to be in- 
voked here for a complete explanation of 
Saul’s response; that is, rubbing a bump is 
one of many patterns of response that may 
be found together in an experience of friend- 
ship—it is one of the things you can do for a 
friend (if you are four years old) and also, 
the positive emotional elements present in a 
friendly affectionate relation may be said to 
“lower the threshold” for other responses such 
as sympathy. Or, conversely, as we have al- 
ready suggested, the insecurity involved in 
lack of friends may raise the thresholds for 
sympathy which appears spontaneously when 
that insecurity vanishes in a new friendship. 

An expression of identification of a less 
stable sort appears in the following episode: 

3/15/34 Julius “shot” Saul with his toy 

gun. 
Saul cried. 
Julius said, “T shot him.” 





* Margaret Mead comments that among the cultures she has studied the Mndugomor are never sympathetic except whe 
they are miserable or somewhat ‘“‘taken down.” 
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Julius ran off, then came back. 
shot again. 

Saul cried. 

Patrick watched, comforted Saul, 
and said, “Let’s break his 
neck, too, Saul.” 

Saul said, “Let’s break his neck, 
too.” 

Patrick said, “Then I'll kill him, 
too.” 

Saul said, “Yes, ‘cause he’s a 
naughty boy.” 

Both ride off talking. 

Saul said, “Let’s send him to the 
butcher store, O.K.?” 


Here Patrick’s response to Saul takes the 
form of a retributive fantasy in which he and 
the victim cooperate in retaliation upon the 
aggressor of his friend. 

Other variations in behavior, judged from 
an adult point of view, were seen when the 
results of an experimental situation were com- 
pared with the day by day observations on 
the playground. A baby in a playpen, alone 
in the experimental room, served to redinte- 
grate home patterns of protectiveness and 


play in Reinhardt who had made almost no 
contact with the crowd on the playground; 
while Janet, who scored highest on sympa- 
thetic and cooperative behavior on the play- 
ground, seemed to be completely at a loss in 
what was to her the queer situation of the 


experiment. She did little but stare at the 
child in the pen during the three-minute in- 
terval before the experimenter came in to give 
a suggestion. Contrast this with the follow- 
ing record of Julius, another child in Group 
H, whose playground score for sympathy was 
close to Janet’s, and whose experimental score 
was also high. 

First thirty seconds: Julius: “I'll come with 
you, shall 1?” Starts to climb in. then: “I'll 
give you your doll, this is your dolly.” Puts 
doll in pen. 

Second thirty seconds: Julius: 
your teddy bear and here’s your ball.” 
them in pen. Plays with auto. 

Second minute: Julius: Puts auto in pen. 
“Tll get in with you.” Climbs in. “Hello.” 
Peers at Ann smiling. Laughs. Plays with 
auto. “This is where the gas goes, and this is 
where the water goes.” Ann: “There.” Lies 
down to look at auto. Julius plays with doll. 
“She opened her eyes.” 


The behavior of Janet and Julius in this 


experiment gave evidence for the experimen- 
ter’s judgment that to Janet it was an unusual 


“And here’s 
Puts 


and adult-dominated situation which she did 
not understand while to Julius the situation 
consisted of a little girl in a playpen with all 
her toys outside; so he helped her first, then 
played with her as he would have done on the 
playground. This simply adds the final 
stone to the structure which has been built 
up to show that the interplay between exter- 
nal situation, the inner state of the child, and 
the symbolic values or meanings of the situa- 
tion to him, rather than a mechanical carry- 
over of specific responses conditioned to iso- 
lated elements, determines behavior. 

The differences in symbolic value of differ- 
ent situations to different children appeared 
dramatically in their responses to the experi- 
ments with pictures, and with animals. For 
instance, one picture of a child inside a low 
wire garden fence holding a rabbit was chosen 
as a fairly neutral picture but with the expec- 
tation that some children might think the 
rabbit was being injured or in danger of in- 
jury. Actually the gestalt apprehended by 
many children was quite different from that 
caught by the adults. The dark background 
recognized by adults as a photographic device 
was seen by some of the children as evidence 
that the child was im the dark. The fence 
had dire meaning for a little boy (Reinhardt ) 
who was later discovered to have been left for 
hours at a time in a playpen. 

Another picture showed a little barefooted 
boy crying, running out a gate, with children 
watching him, a dog in the foreground, and 
an automobile in the background. The re- 
sponses to this were varied and suggested the 
indirect effect of projection through a selec- 
tive influence on perception. The dog, the 
auto, the little girls, the boy’s own bare feet 
stood out for different children in connection 
with the small boy’s crying. Only one child 
appealed to an element not directly suggested 
by the picture—that is, the absent mother. 

Certain interesting individual trends ap- 
peared in the responses to the pictures as a 
whole. Daniel, who was considered by teach- 
ers as the child who cried the most repeatedly, 
gave the crying child in the pictures which 
contained one, his own name. Others had 
certain persistent ideas—for instance, Kirk 
repeatedly gave “spanking” as the reason for 
a cry; Betsy repeatedly suggested fantastic 
reasons for a child’s crying such as “The dog 
is going to bite the little boy’s leg”, ““Maybe 
she broke her fingers.” 
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In a series of experiments with animals, 
there were similar variations in situation- 
values. Few children had a generalized pat- 
tern of being kind to all animals, although 
most of the children had specific patterns of 
being “nice” to the rabbit or guinea pig. More 
strikingly, they responded in terms of values 
built up through previous experience; Wallis, 
just come from a farm, protested violently 
against hurting a chicken, where to less ex- 
perienced children, the chicken was something 
to experiment with just as you explored and 
poked the turtle, or pulled a fish out of water 
to see what would happen. Here again, the 
newness of the situation, the presence of the 
adult, had different significance for different 
children, even though the experiments were 
carried out in a corner of the playground with 
as close a similarity to other nursery-school 
events as possible. Objective standardization 
of procedure gave little help toward subjec- 
tive equalization of a situation approached 
by children so different in attitude. For each 
child the situation appeared to have a differ- 
ent value depending on his suggestibility or 
suspicion of adults, of the experimenter, his 
generalized fear of animals, or fear of the 
specific one present, the strength which this 
situation had, in competition with other pos- 


sible activities on the playground, to hold his 
complete interest. 

In sum, we see that in addition to general 
trends related to age and intelligence, specific 
characteristics of the situation determine be- 
havior: the organization of the group, the 
relation between equipment and the number 
and interests of the children, specific domi- 
nant personalities among the children, and 
attitudes or behavior of the teachers. Varia- 
tions in children’s behavior and even appar- 
ent contradiction, if we look for statistical co- 
herence, are to be understood in terms of the 
response of a given child at a particular time, 
in terms of his own psychological relation to 
the situation and the symbolic values of the 
specific situation to him at that time. These 
factors do not operate together in simple ad- 
ditive fashion but in complex ways illustrated 
by the fact that a motive or situation which 
increases the sympathy of some children pre- 
vents its appearance in others. From an ed- 
ucational point of view, in fact, it is at least 
as important to know what factors of inter- 
action between the child and the situation are 
inhibiting or overstimulating sympathetic 
behavior— or any other aspect of social be- 
havior—as it is to know what to expect of a 
three-year-old or a four-year-old of a given 
level of intelligence. 
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THE EDUCATIONAL ACHIEVEMENT OF PUPILS IN 
DIFFERENTIATED AND UNDIFFERENTIATED GROUPS* 


A. G. BREIDENSTINE 





Principal East Lampeter Township High 


INTRODUCTION 


The purpose of this study is to present evi- 
dence concerning the validity of a modern 
educational practice in certain schools, de- 
signed to improve the educational achieve- 
ment of the pupils in those schools. This 
practice, whose worth is conjectural, is that 
of the grouping of children in a school sys- 
tem on the basis of ability. Shall children be 
grouped according to some particular scheme, 
or shall they be taught in groups of reason- 
able size without any attention to the mem- 
bership of the group? Grouping by grade 
has been in practice for many years and will 
not, therefore, be challenged here. More re- 
cently, however, finer differentiations have 
been attempted; some groupings are based on 
such measures as intelligence quotients and 
teachers’ marks; others, on a certain average 
or combination of measures. 


These various devices are being used in 
many ways and for different purposes. A 
rather general reason for their use has been 
to improve the educational achievement of 
the pupils concerned. Do pupils grouped ac- 
cording to the devices now employed show 
greater progress in their educational achieve- 
ment than those taught in the traditional 
way, if the factors of intelligence and grade- 
placement are balanced for both groups? This 
problem falls within the scope of the present 
survey. In brief, the study seeks to present 
evidence concerning the educational achieve- 
ment of both the differentiated and the un- 
differentiated groups in grades two to nine 
inclusive. 





* Doctor’s dissertation. Temple University, May. 1936 


their individual schools made available the data utilized in this study. 
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THE STATUS OF DIFFERENTIATED 
GROUPING 


I. 


A. Definition of Differentiated Grouping 

Differentiation is the grouping of pupils 
for the purpose of effecting greater homo- 
geneity. Any plan of differentiation must 
consider the two opposite poles of the situa- 
tion. At the one pole is complete heteroge- 
neity, with no attempt whatever at differen- 
tiation; at the opposite pole is complete homo- 
geneity, or perfect differentiation. The for- 
mer plan would group all children with no at- 
tempt to section according to chronological 
age, mental age, previous achievement, or any 
other factor. It is evident in the light of 
present investigations and procedures that no 
differentiation at all would be undesirable 
and, on the other hand, that differentiation in 
order to be perfect would have to take into 
account every factor affecting the learning 
situation so as to equalize perfectly all mem- 
bers of any one group. The latter method 
is impossible in any group save that group 
defined by Turney as a “theoretically homo- 
geneous ‘group’ of one”.' Most educators 
realize that such grouping would lead to in- 
dividual instruction and hence would deny 
the postulate that differentiation implies 
group instruction. Beliefs in differentiation 
and undifferentiation are, therefore, relative; 
that is, they do not support wholly either ex- 
treme. To what degree we might wish to 
retain heterogeneity will depend largely on 
our objectives for either plan. 

F. J. Barnard said in 1899: “The basic 
idea in the education of our youth is mental 
activity. We need therefore to classify pu- 
pils so as to shorten the way for the quick- 
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witted and permit them to enter new fields. 
The slow thinkers need more attention. Re- 
strain neither but enable both to make prog- 
ress at different rates of speed.”* The pri- 
mary objective in 1899 was that of complet- 
ing a course in record time so as to permit em- 
ployment, or further study, or any other ac- 
tivity. Whatever the secondary objectives 
may be to-day, educators generally agree that 
the objective of educational achievement is 
primary. Symonds says that the aim of abil- 
ity grouping is, “the bringing together of pu- 
pils who will be alike in achievement at the 
end of the period of learning.”* Such an aim 
approximates the objective of to-day which is 
none other than greater educational achieve- 
ment. Practically all of the experiments 
which will be referred to later in this study 
hold the latter objective as the more 
important. 


B. Alleged Advantages and Disadvantages 

Austin H. Turney, who has summarized 
many of the studies on grouping in Educa- 
tional Administration and Supervision (Jan- 
uary and February, 1931), lists the alleged 
advantages and disadvantages as proposed by 
Ashbaugh*, Briggs*, Clerk®, Freeman’, Mil- 
ler*, and Seashore’. 

The advantages claimed for differentiated 
grouping are as follows: 


1. It permits pupils to make progress com- 

mensurate with their abilities. 

2. It makes possible an adaptation of the 
technique of instruction to the needs of 
the group. 

. It reduces failures. 

. It reduces elimination. 

. It helps to maintain interest and incen- 
tive, because bright students are not 
bored by the participation of the dull. 

6. Slower pupils participate more when 

not t eclipsed by those much _ brighter. 


nw 


The confidence of the slow pupils js 
restored. 

7. It may make competition operative as 
an incentive. 

8. It makes teaching easier. 

g. It makes possible individual instructioy 
to small slow groups. 


The disadvantages ascribed to differenti. 

ated grouping are that: 

1. Slow pupils need the presence of the 
able students to stimulate them and en- 
courage them. 

2. Ambitious pupils overwork. 

3. Bright pupils graduate too young. 

4. A stigma is attached to low sections, 
operating to discourage the pupils in 
these sections. 

5. Teachers are unable, or do not have 
time, to differentiate the work for differ- 
ent levels of ability. 

6. Teachers object to the slower groups. 

7. Parents complain when their children 
are placed in slower sections. 

8. Program construction is rendered more 
difficult. 

g. Frequent transfers necessitate more ef- 
ficient office help. 


C. Bases for Differentiation 

In the present study on grouping, as in 
many earlier studies, the bases for grouping 
are numerous. Some of the administrators 
cooperating in this study used as a basis for 
sectioning only the intelligence quotient of 
the students concerned; others employed past 
achievement plus the intelligence quotient: 
while still others used the foregoing criteria 
and the subjective measure of a teacher's 
recommendation. Kefauver says, “Whatever 
the combination of factors used for distribut- 
ing pupils to ability groups it should contain 
either a composite of the marks in the ele- 
mentary school or a rating of capacity by the 
teacher.’"° Brooks concluded after some ex- 
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perimenting that sixth grade marks are as 
good an index of seventh grade accomplish- 
ment as any one of seven mental tests, or bet- 
ter than any one, with the exception of the 
Stanford Revision of the Binet test.** Since 
there is usually a high correlation between a 
pupil’s achievement and his mental ability, 
this proves very little because the measure of 
ability was really included in the achievement 
test, although obscured. The Binet test, 
however, which is usually conceded to meas- 
ure untaught facts only, would point to ex- 
ceptions and hence would not indicate exactly 
the same results. 

The researches of Kelley’*, Pressey’’, 
Stone’*, Hughes*’, Poffenberger and Carpen- 
ter’®, Fleming'’, Pierson and Nettels'*, and 
Hughes’® all refer to factors other than in- 
telligence which can be used in differentiation. 
Billett?®, however, concludes that of all the 
bases yet used the best measure of mental 
ability seems to be the best single basis. 
Ryan and Crecelius*? have added many new 
bases to-gether with the common ones: 
chronological age, mental age, intelligence 
quotient, pedagogical age, social age, height, 
weight, general conditions of health, and 
rank in class. By using all these bases we 
come rather close to the “theoretically homo- 
geneous ‘group’ of one.” 


D. Criteria of Success of Differentiated 
Grouping 
Austin H. Turney tists the criteria as he 
found them in published reports.?? 
1. The comparative achievement of pupils 
of equal ability in homogeneous and hetero- 


geneous sections. 
2. The effect upon failure and elimination. 


3. The mental hygiene or happiness of the 
pupil. 

4. The motivation of the pupil. 

The ease of teaching and teachers’ atti- 
tudes toward ability grouping. 

6. The comparative achievement of classes 
of different ability. 

7. The amount of shifting following ability 
grouping. 

In the study undertaken here only the first 
criterion has been considered. The others 
listed above would provide fruitful research 
for those interested in this subject. In sum- 
marizing the researches previously made, 
most attention will be given to this criterion, 
although occasionally the others will obtain. 


E. Summaries of Researches Previously 
Made 

Numerous researches have repeatedly at- 
tempted to solve the problems relating to 
differentiated grouping. Those to be sum- 
marized here are concerned especially with 
the problem of educational achievement. The 
experiments involving the other criteria 
previously mentioned will be listed in the 
bibliography, but, inasmuch as they are not 
directly related to the present investigation, 
no summary of them will be given here. 

Barthelmess and Boyer conducted an ex- 
periment in the Philadelphia elementary 
schools to determine the value of ability 
grouping as it pertains to educational achieve- 
ment. The conclusions from this carefully 
controlled experiment are as follows: 

1. There is a statistically significant differ- 


ence in favor of homogeneously grouped 
pupils as far as the improvement of arithme- 
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tic, reading, and technical English skills is 
concerned. 

2. Since ability grouping is only one of the 
many factors which facilitate improvement, a 
very small amount of superiority may be very 
significant. 

3. Improvement was found to exist in each 
of the several groups, the high, the low, and 
the medium.* 


R. O. Billett performed an experiment ex- 
tending over a period of three years in the 
Harvey High School of Painesville, Ohio. His 
subjects were three successive groups of ninth- 
grade pupils in English. The first year the 
pupils were sectioned on the basis of intelli- 
gence quotients derived from the Terman 
Group Test of Mental Ability, and for the 
second year on the basis of combined scores 
of mental ability and achievement. The 
third year they were again sectioned on a 
basis similar to the method used in the first 
year. The groups included in the experiment 
were a fast homogeneous group, an average 
homogeneous group, and a slow homogeneous 
group with two heterogeneous groups as con- 
trols. The following factors were controlled 
in the experiment: (1) course of study, (2) 
time allowed, (3) teacher (same for all), and 
(4) measuring instruments. 

The conclusions are as follows: 

1. Teachers’ ratings or teachers’ marks 
should never be used in toto or in part as a 
basis for homogeneous grouping, because such 
ratings or marks are largely measures of qual- 
ities which education seeks to change. 

2. Homogeneous grouping for the purposes 
of education should be based on traits not 
subject to change through education, such as, 
the intelligence quotient, the probable learn- 
ing rate, or the index of brightness. 

3. Grouping on the basis of the intelligence 
quotient has shown a marked measurable ad- 
vantage for slow pupils, some measurable ad- 
vantage for the average pupils, and slight 
measurable disadvantage for the bright pupils. 

4. The slight measurable loss to bright 
pupils because of homogeneous grouping is 
far outweighed by the measurable advantages 
which seem to affect the records of the slow 
and average pupils.** 


H. S. Bonar conducted an experiment at 
Manitowoc, Wisconsin, to prove, if possible, 
the value of differentiated grouping. The 
experiment was begun in 1927 in three ele- 
mentary schools. The purposes and results 
of one year of the experiment follow. The 
experiment was conducted to determine the 
merits of differentiated grouping so as better 
to meet the objections of teachers who gener- 
ally prefer not to teach the slow groups, and 
to answer the criticisms of parents who con- 
tend that the practice is not democratic, 
Classes were organized six weeks after schoo! 
had opened so as to include teachers’ judg- 
ments in the classification. The Detroit 
First-Grade Intelligence Quotient Test, the 
Herring Revision of the Binet—Simon Test, 
the judgment of the kindergarten teacher, and 
the judgment of the first grade teacher after 
the six weeks of school were collectively used 
in the differentiation. 


Class I, of thirty-six children in one school, 
was the highest section. Class II was the 
section containing all abilities. Class ITI was 
the low section. Classes II and III had 
mean intelligence quotients approximately 
equal, Class II having 99 and Class III, 97.5. 
On the Gates Silent Reading Test the accom- 
plishment in Class III was much lower than 
the difference in the mean intelligence quo- 
tients would warrant. To be sure, different 
and varying factors enter into the results of 
any experimental adventure. 

The teachers constitute one such variable. 
However, there were employed in the Bonar 
research only seasoned teachers using the 
same materials for motivation and the same 
modes of encouragement under the same su- 
pervision, and having the same training and 
experience. The significant findings are out- 
lined herewith: 


1. No advantage accrues from differentia- 
tion either in the accelerated or the retarded 
groups. 

2. There was sufficient evidence to show 
that the greatest accomplishment takes place 
in mixed groups, ability considered. 

3. The classification of children in the 
lower grades so that all abilities are repre- 
sented eliminates the problem of teachers who 
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object to teaching only slow pupils and pre- 
vents the criticism that differentiated group- 
ing is undemocratic.”° 

H. E. Burt, L. M. Chassell, and E. M. 
Hatch conducted an experiment in differenti- 
ation by sectioning college freshmen in psy- 
chology. The sections were formed on the 
basis of the Army Alpha Intelligence Test re- 
sults. Three groups were formed, and for 
every selected group there was at least one 
control group. Three instructors participated 
in the experiment, keeping the content and 
teaching similar for all students included in 
the study. 

During the first semester the rate of prog- 
ress was practically the same for all sections. 
During the second semester the high group, 
and the medium group, with their two con- 
trols, were pushed. The high group covered 
the work in twenty-seven instead of the usual 
thirty-seven hours. The medium group cov- 
ered the course in thirty hours instead of the 
usual thirty-seven. The low section was not 
pushed. The results of the experiment were 
studied by means of a correlation technique. 
The persons investigating this earlier study 
worked according to the theory that if in- 
struction is such that all students are urged 
to do their utmost, then the correlation be- 
tween intelligence and academic marks will be 
high. This is exactly what they found in the 
experiment. In addition, the saving of time, 
previously mentioned, was notably a direct 
outcome of differentiation, according to the 
Burt, Chassell, and Hatch method.** 

R. R. Cook conducted an experiment in dif- 
ferentiation involving high-school classes in 
English I, English III, plane geometry, and 
ancient history. Pupils were sectioned on the 
bases of intelligence tests and marks made in 
the preceding semester. The teachers who 
participated in the study were interested, but 
made no attempt to adapt special teaching 
methods. The results were as follows: 

1. Pupils of superior ability in geometry 
did better work in mixed classes than in 
selected groups. 


2. The ancient history scores of the pupils 
in selected groups were much higher than the 
scores of pupils having the same ability in 
mixed classes. 

3. In English the differences were negligible. 

4. The poor pupils did better in geometry, 
slightly better in English, but in history not 
nearly so well when in separate groups. 

Cook concludes by saying, “We are unable 
to say that the grouping of high-school chil- 
dren according to ability secures better re- 
sults than random grouping”’.*’ 

August Dvorak and J. J. Rae report an ex- 
periment in which they tested first-grade chil- 
dren by means of three tests, the Pintner— 
Cunningham Primary Mental Test, the Hol- 
ley Picture Completion Test for Primary 
Grades, and the Detroit First-Grade Intelli- 
gence Test. On the bases of these tests three 
groups were formed, two equivalent groups 
and one segregated group. The following 
observations obtained: 

1. When methods and materials of in- 
struction are adapted to abilities, results are 
positive. 

2. Mere segregation of bright pupils into 
homogeneous groups without adaptation pro- 
duces negative or indifferent results. 

3. We need to discover techniques and ma- 
terials for various abilities of pupils in homo- 
geneous groups.** 

Anna M. Engel compared the high-school 
records of 139 graduates from special ad- 
vanced classes in the Detroit schools with 127 
control pupils who had not entered the spe- 
cial classes. The results as given are not 
very significant. She concludes that: 

1. The differences in algebra and Latin 
were inconclusive. 

2. A noticeable superiority was found on 
the part of the special-class graduates in 
English.*° 

William A. McCall conducted an investiga- 
tion in which sixty-seven bright children who 
were taught in segregated classes were 
matched with sixty-seven bright children from 
unsegregated classes. The mental and the 
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chronological ages of every pupil in one group 
matched the mental and the chronological 
ages of a corresponding individual in the sec- 
ond group. Likewise, group one as a whole 
matched group two. The tests used to meas- 
ure the educational achievement of the sec- 
tioned classes were the Thorndike—McCall 
Reading Scale, the Woody—McCall Mixed 
Fundamentals in Arithmetic, and selected 
words from the Ayres Spelling Scale. 
All of these tests were given at the end of two 
years of segregation. The results are as 
follows: 

The segregated group had gained an ex- 
cess of 7.14 months in the two years. We 
can be sixty-two per cent certain, therefore, 
that such segregation is favorable to the 
growth of the traits measured.*° 


Edward L. Moyer compared the educa- 
tional achievement of high-school pupils who 
were grouped according to ability with those 
who were in mixed classes. The achievement 
was measured by standardized tests and 
teachers’ marks. When the comparisons of 
achievement were analyzed the following re- 
sults were obtained: 

1. In algebra there was no difference in 
achievement. 

2. In Latin the bright pupils in superior 
segregated classes excelled the bright pupils 
of mixed classes. 

3. In both subjects the medium pupils in 
superior or medium segregated classes excelled 
the medium pupils of mixed classes. 

4. If pupils are grouped by ability, those 
who are misplaced in higher sections profit 
and those who are misplaced in lower sections 
suffer." 


T. L. Purdom studied the achievement of 
high school pupils in algebra and English. 
The achievement of pupils in differentiated 
groups was compared with the achievement 
of pupils in undifferentiated groups. The 
pupils in both groups were matched for age, 
sex, and intelligence score. The experimen- 
tal group and the control group had the same 
teacher throughout the experiment. Purdom’s 
results show very little in favor of any group. 


When the grades of the five participating 
schools were treated as a unit, no pronounced 
differences were evident. When treated singly, 
by subject, the semester grades of the differ- 
entiated sections were lower in English but 
higher in algebra than the corresponding 
grades of undifferentiated pupils.*? 

J. M. Shields performed an experiment on 
the teaching of reading in differentiated 
groups. The bases for segregation were the 
speed of reading and the comprehension of 
reading. Four groups were formed corres- 
ponding to the four quadrants of a scatter- 
graph in which the ordinates represented 
speed and the abscissae comprehension. The 
four groups were as follows: high in both 
speed and comprehension, high in comprehen- 
sion and low in speed, high in speed and low 
in comprehension, and low in both speed and 
comprehension. 

The pupils in these groups were then paired 
with pupils in undifferentiated groups, match- 
ing them in chronological age, mental age, and 
intelligence quotient. A strong teacher was 
placed in charge of the controls while an ex- 
perimenter taught the experimental classes. 
At the end of six weeks the tests given at first 
were given again. Only twenty-nine pairs re- 
mained through the experiment. The results 
were decidedly in favor of the experimental 
pupils who were above and below the average 
in intelligence quotient and in chronological 
age. There was little difference between 
those of average intelligence quotient and 
chronological age. Quantitatively the results 
were: 

t. The experimentals gained 42.6 points in 
speed. 

2. The controls gained 
speed. 

3. The experimentals gained 3.4 points in 
comprehension. 

4. The controls 
comprehension.** 


M. J. Van Wagenen formed three types of 
groups for his experiment on achievement 
quotients of pupils. His three groups were 
first, a differentiated class of superior chil- 


27.2 points in 


gained 1.4 points in 
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dren; second, a mixed class of superior and 
non-superior children in about equal num- 
bers; third, a composite class of regular pu- 
pils. The achievement quotients were com- 
pared in all cases and the results were thus 
recorded by Van Wagenen: “In no phase of 
instruction are the differences marked enough 
and consistent enough to suggest any distinct 
advantage for any one of the three types of 
classes under the conditions which prevailed 
in this school system.”** 

The experiment of J. T. Worlton included 
3700 pupils distributed through grades IVB, 
\bB, VIB, and VIIB in twenty-four schools. 
Sixty-seven teachers taught 2052 pupils in 
homogeneous classes, the remainder being 
taught in control groups by fifty-two teachers 
in heterogeneous classes. The conclusions of 
the experiment embrace three noteworthy 
observations: 

1. In the grammar grades those scoring 
ninety and above in native ability profited 
noticeably by classification. 

2. Homogeneous classification of pupils 
offered advantages over heterogeneous classi- 
fication in the scholastic achievement of pu- 
pils of normal ability and more than normal 
ability. 


3. Measures showed that pupils are now 
more than ever before achieving scores com- 
mensurate with their abilities.** 


Il. THr NATURE OF THE PRESENT 
INVESTIGATION 


A. Statement of the Problem 

The educational achievement of pupils in 
the public schools reveals the problem of in- 
dividual differences. Educators have been 
alert to this problem for many years. Some 
have been led to the conclusion that the only 
solution is that of individualized instruction; 
others seek a solution in bringing together 
into groups of fair homogeneity those pupils 
who have similar learning characteristics. 
Such grouping, it is claimed by a certain 
school of modern educators, would improve 
educational achievement and at the same 
time result in other desirable outcomes. 
Others strongly deny that any values what- 
soever would accrue from selective grouping. 
It is the aim of this investigation to throw 
some light upon the controversy so that 
school administrators may have statistical 
evidence either for or against the practice of 
grouping. To arrive at a valid and reliable 
criterion of educational achievement, tests 


TABULATION OF STUDIES REPORTING GAINS, LOSSES, AND INCONCLUSIVE RESULTS IN THE CASE OF SEGREGATED 
Pupits as COMPARED WITH UNSEGREGATED PupiILs™ 


Levels of , 
Ability Gain Loss Inconclusive 

Inferior . Billett, English 1. Cook, ancient 1. Bonar, first grade reading 
Pupils Cook, geometry history 2. Moyer, algebra 


- Cook, English II and III 


. Shields, English 
Superior 5. Shields, English 
Pupils 6. Bonar, readin (slight) 


. Cook, ancient history 


1 
2 
3 
4 
5 
6 
7 
8 
9. 
10. Worlton, three subjects 
11 
12 
13 
14 
15 
16 


. Engel, English 
McCall, educational age 
Moyer, Latin 
Average 12. Billett, English 
Pupils 13. Worlton, three subjects 
. Moyer, algebra 
All Lev- . Purdom, algebra (slight) 
els . Barthelmess and 


Boyer (skills) 


2. Billett (slight) 
English 
3. Cook, geometry 


4. Purdom, English 10. 


. Bonar, first grade reading 

. Cook, English 

. Engel, algebra 

. Engel, Latin 

. Van Wagenen, Achievement 
Quotient, various subjects 

. Moyer, algebra 


. Shields, English 


CoC CO AHO 


Purdom, test scores, for 
algebra and Latin 


“This tabulation, with the exception of the finding by Barthelmess and Boyer, is the conclusion of 
Austin H. Turney as found in Educational Administration and Supervision for January and February, 


1931. 





*M. J. Van Wagenen, 
Educ os Method, Vi (February, 1927), 240-47. 

% j. Worlton, 
School iouraa, XXVIII (January, 1928), 336-45. 
J. T. Worlton, 


“The Effect of Homogeneous Classification on Scholastic Achievement of Bright Pupils,” 


“Effect of Homogeneous Grouping upon the Quality of Work of Superior Children,” Journal of 


Elementary 


“Why of Homogeneous Classification,’ Elementary School Journal, XXVII (December, 1926), 265-74. 
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were applied to all levels of intelligence over a 
reasonably large cross-section of our school 
system. These tests furnished data which, 
when treated by means of statistical devices 
(to be explained later), served as the basis of 
certain conclusions. Grades were studied in- 
dividually and collectively so as to detect any 
possible justification for grouping or for the 
retaining of heterogeneous classes. Educa- 
tional achievement was never studied by 
itself, but always in relation to the intelli- 
gence behind it. Is the educational achieve- 
ment among pupils in differentiated groups 
greater than that of pupils of undifferentiated 
groups, provided that the individuals of both 
groups are matched in intelligence and grade- 
placement in school? ‘This is the problem to 
be solved. 


B. Delimitation of the Field of Investigation 


Whatever the outcomes of differentiated 
grouping may be, this investigation is con- 
cerned only with educational achievement. 
The achievement of pupils in only grades two 
to nine inclusive was studied, thus necessitat- 
ing only one type of test and making it pos- 
sible for all scores to be transmuted into val- 
ues possessing equal significance. 

The subjects for this investigation were se- 
lected from eleven schools which indicated 
their willingness to participate. No attempt 
was made to select schools for any reason 
other than experience in the practice of group- 
ing and an enthusiastic support on the part of 
the principal so as to help supervise and ad- 
minister the details of the testing program 
involved. The problem in its limited form is, 
therefore, essentially the same as the larger 
problem of the study. The former differs 
from the latter only in relation to grades 
studied, the number of schools, and the num- 
ber of school subjects included in the 
investigation. 


C. Timeliness of the Problem 

Educators have long been concerned with 
the number of repetitions necessary for bright 
and dull pupils. Those who advocate segre- 
gation claim that the bright pupils are an- 
noyed by the repetitions necessary for perma- 
nent learning by the dull. Authorities agree, 


however, that repetitions are essential in 
order to spare the retarded child the embar- 
rassment of confusion and negativism. Those 
opposing segregation claim that the dull child 
benefits in his contacts with those of higher 


intelligence. Teachers, it is claimed, in turn 
do their best work in heterogeneous classes. 
Thus the contention of the latter group is 
that the benefits of undifferentiated grouping 
accrue to both the bright and slow pupils. 
Teachers, supervisors, and principals are 
always seeking methods of instruction which 
prove more efficient than those now in prac- 
tice. Many ask whether or not differentia- 
tion would provide a situation making possi- 
ble the adaptation of specially designed tech- 
niques of teaching. School officials, patrons, 
and taxpayers are often concerned with the 
costs attending failure. “Would differentia- 
tion reduce the number of failures?” is their 
pertinent question. Some blame the school 
for losing many of the pupils who, because 
they are poorly adjusted to the curriculum re- 
quirements, lose interest and are consequently 
removed from school. Would grouping aid 
in the solution of this problem? All of us 
are aware of increased enrollments, new com- 
pulsory attendance laws, recent child-labor 
laws, and hence the great number of pupils 
who, against their will, are deposited in our 
schools. All of these factors are related to 
the achievement of the pupil in school and are 
therefore germane to the subject of grouping. 


III. PrRocepuRE AND DEVELOPMENT 


A. Original Contacts 


In order that any study involving a testing 
program may be successful, whole-hearted co- 
operation in every detail is necessary. Realiz- 
ing this, the writer contacted school adminis- 
trators who were willing to participate in such 
a study as is herein described. Only those 
who declared themselves enthusiastic were 
selected, all of whom responded in a fashion 
quite unusual for busy school officials. 
Schools were selected first, therefore, accord- 
ing to the willingness of the administrators to 
cooperate; second, according to the grades in- 
cluded in the organizations; and third, ac- 
cording to the practice of the school relative 
to grouping, whether differentiated or un- 
differentiated. Eleven schools participated 
in the study, four practicing differentiation 
and seven undifferentiation. These schools 
provided for the study 2,325 children from 
grades two to nine inclusive. Of the original 
complete returns, 1,163 pupils were taught in 
undifferentiated classes while 1,162 were 
taught in differentiated classes. In every one 
of the schools cooperating, the principal per- 
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sonally supervised for the study every phase 
of the testing program. Great precaution 
was taken in the administering of the tests 
and in no case was an inexperienced person 
permitted to handle the work. In every 
school either the supervising principal or his 
assistant administered the tests according to 
the directions given in the test instructions. 
So profoundly interested were the cooperat- 
ing principals that six not only gave the tests, 
as they had agreed to do, but also scored them 
with a view to keeping the scores for their 
own use in their school records. Those who 
did not score the tests have since either se- 
cured the scores or requested their remittance. 
In every detail, therefore, the data used in 
this study served a useful purpose not only in 
this treatise on differentiation, but also in the 
records and guidance departments of the va- 
rious schools concerned. The cooperation of 
the several school officials and their constant 
interest in the prosecution of the present sur- 
vey contributed in a large way to the thor- 
oughness with which this first step of the 
statistical study on differentiation was con- 
cluded. 


THE SELECTION OF THE TESTS 

After the arrangements with the eleven 
schools had been completed, it was necessary, 
as a second step, to select and distribute the 
tests which were to be used. These tests 
were of two kinds: first, the Group Intelli- 
gence tests; and, second, the Educational 
Survey tests. Only those schools which had 
not previously determined the intelligence 
quotients by means of some reliable test were 
asked to administer the intelligence tests. 
The Otis Group Intelligence Scales, Primary 
Form A, were used for the lower grades while 
the Otis Self-Administering Tests of Mental 
Ability, Intermediate Form A and Higher 
Form A, were used for the higher grades in 
which the tests were suited to the levels of 
the respective groups. For every pupil, 
therefore, the most recently determined in- 
telligence test results were employed. For 
the educational achievement survey the New 
Stanford Achievement Tests were used. The 
Primary Examination, consisting of the tests 
on Paragraph Meaning, Word Meaning, Dic- 
tation, Arithmetic Reasoning, and Arithme- 
tic Computation, was employed for grades 
two and three. The Advanced Examination, 
consisting of the tests on Paragraph Mean- 
ing, Word Meaning, Dictation, Language 


Usage, Literature, History and _ Civics, 
Geography, Physiology and Hygiene, Arith- 
metic Reasoning, and Arithmetic Computa- 
tion, was used for grades four to nine inclu- 
sive. The New Stanford Achievement Test 
was selected because of its comprehensive na- 
ture and its provision for various other pos- 
sible interpretations of the test score, such as, 
educational age, educational quotient, and ac- 
complishment ratio (which is determined by 
dividing the educational quotient by the in- 
telligence quotient). As a secondary consid- 
eration, nevertheless an important one, these 
tests were selected because none of the eleven 
schools had administered them before to any 
one of the pupils included in the study. In 
only one school had they ever been used at 
all. As for the reliability of the tests, the 
authors, Truman L. Kelley, Giles M. Ruch, 
and Lewis M. Terman, conclude from their 
experience with the tests that if the results of 
their three-hour examination are combined 
into an all-round educational age, it is entirely 
justifiable to place a great deal of confidence 
in the measure. Composite scores should, 
they contend, be used in all surveys. The 
present survey used composite scores. 


DISTRIBUTION AND ADMINISTRATION 
oF TESTS 


The tests were sent to the participating 
schools so that the tests might be adminis- 
tered during the month of March, 1935. All 
the schools concentrated their testing into a 
period of a little more than three weeks. This 
factor is not of great importance since the age 
of the pupil and the total score were always 
used together throughout the study. How- 
ever, it is a double precaution to take care of 
the effect of such educational growth as might 
result from special application on the part 
of the student toward the end of the school 
year, which might have some significance. 

The correct administering of the tests was 
vouched for by every school official cooperat- 
ing in the study. For practically all the sec- 
ond-grade pupils, the teachers filled in the 
pupil’s name, the grade, the sex, the age, and 
the date of taking the test so as to avoid 
errors on the part of the immature pupil in 
taking directions. Those giving the primary 
tests usually divided the test period into two 
sittings to avoid excessive fatigue. The ad- 
vanced tests were usually given at four sit- 
tings. During the giving of the tests in the 
larger schools two teachers, the principal and 
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the classroom teacher, jointly administered 
the tests. After the tests had been adminis- 
tered they were returned to the office where 
the principal or his helpers recorded the in- 
telligence quotients of the pupils on the 
achievement test blanks. They were then re- 
turned to the writer for scoring or, as in 
several instances referred to, first scored and 
then returned after the clerks had recorded 
the pupil’s score and his educational age. 
About one-third of the test scores were 
checked to insure accuracy, although the few 
errors discovered usually proved negligible 
when the individual test scores were resolved 
into the composite examination score. Scor- 
ing errors and errors due to faulty administra- 
tion were, therefore, reduced to a negligible 
minimum throughout. 


DEVICES AND METHODS OF MEASUREMENT 


After all the tests had been corrected and 
checked, the following items were recorded 
on small cards to facilitate handling: name, 
sex, intelligence quotient, composite score, 
grade in school, educational age, actual age, 
educational quotient, accomplishment ratio, 
type of grouping, and name of school. The 
name, sex, intelligence quotient, actual age, 
and name of the school were merely recorded 
from the test blank. The reader will recall 
that the school officials recorded the intelli- 
gence quotient for every child on the achieve- 
ment test blank. The actual age, however, 
was converted from years and months to years 
and the decimal part of a year correct to two 
decimal places. The educational age read 
from the test blank was dependent upon the 
achievement score. This age like the actual 
age was also changed to years and the deci- 
mal fraction of a year. The reason for such 
a procedure is obvious when it is realized that 
the educational quotient is the quotient ob- 
tained when the educational age is divided by 
the actual age. The computation involved in 
finding the educational quotient is similar to 
that of finding the intelligence quotient in 
which all decimals are dropped. Hence the 
educational quotient is always expressed in a 
whole number. It is a value quite equal to 
the intelligence quotient numerically. The 
accomplishment ratio is the measure designed 
to discover whether or not the achievement 
of the pupil is commensurate with his actual 
intelligence. The accomplishment ratio is 
found by dividing the educational quotient 


by the intelligence quotient. All of these 
necessary figures were then placed on regula- 
tion cards together with the type of grouping 
which was ascertained personally from the 
cooperating principals. From this stage on, 
only the cards were used except in cases of 
checking, or for obvious omissions. These 
cards were then sorted according to the grade 
of the pupil listed and the type of the group- 
ing represented. 


Having completed the recording and the 
sorting of the pupils, the investigator was 
then able to match the undifferentiated pu- 
pils with the differentiated in grade and in 
intelligence. Both the undifferentiated and 
the differentiated pupils’ intelligence quotients 
were tabulated in frequency series using the 
same columnar interval for each particular 
grade. Upon comparison it was evident at a 
glance which interval of the groups had the 
greater frequency. Cards from both series 
were then eliminated until every interval of 
the one series had exactly the same frequency 
as that of the other. Prior to this process of 
matching, the median intelligence quotient 
for every group in every grade was deter- 
mined. After the matching, the median in- 
telligence quotient, to be sure, was the same 
for both groups. The former median was 
calculated only to make the comparison, and 
to determine roughly the original status of the 
group. It should be noted from now on in 
this discussion that whenever reference is 
made to the two groups, the differentiated 
and the undifferentiated, the writer refers to 
those groups which have previously been 
matched in intelligence and in grade. 


The measures applied to describe the ac- 
complishment ratios of the two groups were 
the median, the first-quartile, the third- 
quartile, the mean, the mode, and the stand- 
ard deviation (as a measure of variability). 
While it is true that some of these measures 
had little signficance, they served, neverthe- 
less, as checks on the more significant meas- 
ures and helped in the completion of the en- 
tire statistical picture. 

The relationship existing between the edu- 
cational quotient and the intelligence quotient 
was studied by a correlation technique. Be- 
fore using the correlation technique, however, 
the test of linearity was applied in each grade. 
The point of straight line relationship having 
been established, the correlation between the 
intelligence quotient and the educational quo- 
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tient was calculated by means of the Pearson 
product-moment formula. To present this 
relationship graphically both regression lines 
were superimposed on the scatter-diagram 
(see Appendix). 

The measures applied, therefore, to study 
the educational achievement of the two groups 
concerned were those of central tendency, va- 
riability, and relationship. 


SECOND-GRADE FINDINGS 

Originally there were eighty-nine undiffer- 
entiated and sixty-four differentiated pupils 
of the second grade included in this study. 
Matching these in intelligence reduced the 
number in each group to sixty-one. These 
groups, matched for grade and intelligence, 
formed the bases for all the data of the sec- 
ond grade. 

These second-grade groups presented only a 
reasonably symmetrical distribution of traits. 
The skewness of their distributions for the ac- 
complishment ratios was found positive and 
according to Pearson’s measure of skewness 
5, = a aa equalled .3 for the undiffer- 
entiated and .1 for the differentiated.** Their 
median intelligence quotient of 107, however, 
was fairly high, especially in view of the fact 
that up to the time of the study no elimina- 
tion due to incapacity to do school work 
could have taken place. Examining the two 
groups from the standpoint of dispersion, one 
observes significantly that for both the ac- 
complishment-ratio distribution and the com- 
posite-score distribution the standard devia- 
tions were approximately equal in each case. 
The fact having been established that both 
groups were quite equally paired, the results 
obtained should, therefore, accurately describe 
the educational status of these groups. 

The measures used to describe this educa- 
tional achievement were the accomplishment 
ratio, the educational quotient, and the com- 
posite score. In order to facilitate compari- 
sons the accomplishment ratio was converted 
into an accomplishment quotient by moving 
the decimal point as in the cases of the edu- 
cational quotient and the intelligence quo- 
tient. To clarify these measures and their 


relative importance the following example 
may prove helpful. A child ten years old 
mentally and chronologically will have an in- 
telligence quotient of one hundred. In a 
similar sense, if this child is also ten years ed- 
ucationally, he will have an educational quo- 
tient of one hundred. If then the educational 
quotient of one hundred is divided by the in- 
telligence quotient (also one hundred), the 
ratio will naturally be unity. Instead, how- 
ever, this ratio too was considered as the 
equivalent of one hundred for the purpose of 
facilitating the interpretation of all values. 


The accomplishment of the two matched 
groups was determined for the first-quartile, 
for the median, and for the third-quartile.** 
This procedure was followed so that the vari- 
ous levels of achievement could be compared, 
as well as the average levels. For the groups 
as a whole, however, the arithmetic mean of 
the accomplishment ratio was used. The re- 
sults very clearly indicate that the undiffer- 
entiated group excelled at every level and 
hence in the average, the difference of the 
mean accomplishment ratios of the two groups 
being 8.2 + 2.0. Such difference did not 
arise from chance but as a result of factors 
which made the undifferentiated group de- 
cidedly superior.*® Whether or not differen- 
tiation is the important factor in this varia- 
tion will be more definitely shown when all 
the other grades have been similarly studied. 


The educational quotient was used in like 
manner, with only one exception. Instead of 
using both the mean and the median to de- 
scribe the central tendency, only the mean 
was used. As in the results obtained in the 
study of the accomplishment ratios, the un- 
differentiated group was again superior in the 
educational quotients. The difference of the 
means was 9.5 + 1.8, a very significant dif- 
ference in favor of the undifferentiated group. 

Still another comparison, using only the 
mean composite scores, was made. It must 
be remembered that by the composite score 
is meant the average of all the individual 
subject scores. The difference between the 
means in this case was found to be 7.1 = .9, 
establishing once more the superiority of the 
undifferentiated group. 





* The skewness, the mode, and the standard deviation were found throughout in order that the statistical description might 


be more complete, and that those wishing to check the accuracy of this research might employ these measures acc 
* The first-quartile score in the distribution is that score which exceeds twenty-five percent of the scores; 


quartile score exceeds seventy-five percent of the scores. 


*° When the difference is greater than four times its probable error, the difference is statistically significant. 


significance obtains throughout the entire dissertation. 


ingly. 
the third- 


This test of 
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Finally, as a measure of relationship, the 
correlation between the intelligence quotient 
and the educational quotient was determined. 
The assumption underlying this device is that 
if pupils of normal intelligence are stiraulated 
to work to capacity, then the correlation be- 
tween intelligence and achievement will be 
high. To be sure, factors other than intel- 
ligence operate in these relationships, but nu- 
merous researches have proved beyond a 
doubt that intelligence is one of the impor- 
tant factors. In the second grade the differ- 
ences existing between these relationships 
were very slight. The correlation coefficients 
of .28 + .08 and .38 + .o7 for the undiffer- 
entiated and differentiated groups respectively 
show only a low positive relationship. These 
rather low coefficients indicate that the educa- 
tional quotients cannot be predicted from the 
intelligence quotients in the second -rade. It 
can be seen, therefore, that the difference of 
.I + .1 between the two coefficients as pre- 
sented above is entirely insignificant because 
such, and much greater, differences could 


For a graph- 
ical representation of these relationships the 
reader is referred to Figure 8 in the Appendix. 


rightly be attributed to chance. 


SUMMARY OF SECOND-GRADE FINDINGS 


The more important findings for the sec- 
ond grade are those pertaining to the accom- 
plishment ratio, the educational quotient, the 
composite score, and the correlation between 
the intelligence quotient and the educational 
quotient. The following items summarize 
the pertinent features of this portion of the 
study: 


1. The undifferentiated group was superior 
to the differentiated group in educational 
accomplishment. 

2. The undifferentiated group excelled in 
educational achievement as measured by the 
educational quotient. 

3. The mean composite score for the un- 
differentiated group was 7.1 + .9 higher than 
the mean composite score for the differenti- 
ated group. 


Taare I 
SuMMARY OF SECOND-GrRADE DATA 
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4. The undifferentiated group surpassed 
the differentiated group in _ educational 
achievement in the first-quartile, the median, 
and the third-quartile. 

5. The low correlation between the intel- 
ligence quotients and the educational quo- 
tients reveals the fact that for second-grade 
children one cannot predict educational quo- 
tients from intelligence quotients. 

6. The quartile deviation for the accom- 
plishment ratios was 9.0 and 10.2 for the un- 
differentiated and differentiated respectively.*’ 

7. The quartile deviation for the educational 
quotients was 9.5 and 11.1 for the undifferen- 
tiated and differentiated respectively. In 
both cases the greater variability existed in 
the differentiated group. 


Turrp-GRADE FINDINGS 


In the third-grade investigation the match- 
ing of the two groups started with ninety- 
four pupils in the undifferentiated group and 
eighty-three in the differentiated section. The 
final number in each group was sixty-six. 
This grade, like the second grade, had a nor- 
mal intelligence quotient. Before and after 
matching the groups the median intelligence 
quotient for this grade was 109. The distri- 
butions conformed fairly well to the proba- 
bility curve in every respect, showing a posi- 
tive skewness with the distribution of the ac- 
complishment ratio of .3 in each group. 


The accomplishment ratios of the third- 
grade groups seemed to indicate the fact that 
no significant differences existed between the 
averages of the two groups. Only for the 
first quartile was the difference really signifi- 
cant. This rather interesting observation will 
take on meaning as the characteristics of this 
measure are more clearly understood. Be- 
fore discussing the accomplishment ratio any 
further, several qualifying remarks may be 
necessary. Throughout this study it will be 
noted that those students having the highest 
intelligence quotients invariably had the low- 
est accomplishment ratios, while those of low 
intelligence had high accomplishment ratios. 
In the fifth grade the correlation between the 
intelligence quotient and the accomplishment 
ratio was — .40, thus showing that a negative 
relationship existed between intelligence and 
the accomplishment ratio. It must be under- 
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stood, therefore, that the first-quartile ac- 
complishment ratio was that of the highly in- 
telligent pupils, while the third-quartile ratio 
represented those of low intelligence. The 
results of accomplishment in the third grade, 
then, definitely favored the highly intelligent 
in the undifferentiated group, but in both the 
median and the third-quartile divisions the 
difference on the side of the undifferentiated 
was negligible. 

The educational quotient revealed nothing 
additional in favor of the undifferentiated 
group, but it very strikingly confirmed the 
assertion that the accomplishment ratio varies 
inversely while the educational quotient varies 
directly with the intelligence quotient. In 
this case, therefore, the greatest difference in 
favor of the undifferentiated group was found 
in the third-quartile, because for the educa- 
tional quotient this represented the pupils of 
high intelligence just as the first quartile rep- 
resented them in the accomplishment ratio. 


When considering the mean composite 
score as measuring the difference of achieve- 
ment, one sees quite clearly that the undiffer- 
entiated group was superior. It must be un- 
derstood, however, that this fact alone be- 
comes outstanding not because of the group as 
a whole but because of the excellent achieve- 
ment of the upper-intelligence group. It is 
correct to say, then, with the above qualifica- 
tions, that the undifferentiated group excelled 
in educational achievement. 


The correlation between the intelligence 
quotient and the educational quotient was 
higher for the undifferentiated than for the 
differentiated group, but the difference was 
only .22 + .og and could not be considered 
significant. It is interesting to note that 
while the coefficients were .28 for the undif- 
ferentiated group and .38 for the differenti- 
ated in the second grade, in the third grade 
the coefficients were .56 for the undifferenti- 
ated and only .34 for the differentiated. It 
appears, as a consequence of this fact alone, 
that all the improvement was made by the 
undifferentiated group. The correlations in 
the grades yet to be analyzed were higher for 
the undifferentiated in every grade except one, 
in which the coefficients were exactly equal. 
To be sure, this proves nothing for the prob- 
lem of achievement directly, but it does point 





_ Toward the conclusion of this investigation it was deemed advisable to add to the description by including the quartile 
deviation as a measure of variability. The reader will note that the quartile deviations are mentioned only in the tables and 


in the summaries. 
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toward the conclusion that intelligence and 
achievement are more highly related to each 
other when pupils are not grouped by ability. 


SUMMARY OF THIRD-GRADE FINDINGS 


The conclusions for the third grade vary 
only slightly from those of the second grade, 
that is, they vary only in degree. 

The undifferentiated group was superior 
to the differentiated group in the accomplish- 
ment ratio. 

2. Using the educational quotient as a 
measure, the undifferentiated group excelled 
most noticeably in the third-quartile which 
represented the highly intelligent. 

3. The mean composite score definitely 
favored the undifferentiated group, the differ- 
ence being 5.6 + 1.1 in its favor. 

4. The correlation between the intelligence 
quotient and the educational quotient was 
higher for the undifferentiated group; the dif- 
ference, however, between the two coefficients 
was negligible. 


5. The higher coefficient of correlation for 
the third-grade undifferentiated group makes 
it possible to predict more accurately educa- 
tional achievement from the intelligence quo- 
tients for the third grade than for the second 
grade; however, the coefficient for the differ- 
entiated group was too low to have much 
predictive value. 

6. The quartile deviation for the undiffer- 
entiated accomplishment ratio was 7.4, for the 
differentiated it was 9.2. The quartile devi- 
ations for the educational quotients were 8.9 
and 7.7 for the undifferentiated and the dif- 
ferentiated respectively. 


FouRTH-GRADE FINDINGS 


The fourth-grade pupils of the two groups 
to be studied were quite difficult to match 
From the original 132 pupils in the undiffer- 
entiated group and eighty in the differenti- 
ated group, the number dwindled to sixty- 
three for the equated groups. The reason 
for this difficulty lay with the original me- 
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SuMMARY OF TuHIRD-GRADE DaTA 








Item 


Undifferentiated Differentiated 





Original Number of 3rd-Grade Pupils_____________-__- 


Number of 3rd-Grade After Equating_-_-- 
Median I. Q. Before Equating---__- 


Median I. Q. After Equating__...__________-_---- 


Modal Accomplishment Ratio__-_-__.- 
Mean Accomplishment Ratio __- 


S. D. of Accomplishment Ratio EA Bor MSR 
Skewness of Distribution___- es ae oe 


lst-Quartile Accomplishment Ratios __ __- 


Median Accomplishment Ratio__ TN § CRT 
3rd-Quartile Accomplishment aT een calla 
Difference of Mean Accomplishment Ratios... ___- 


Correlation Between I. Q.’s and E. Q.’s____------ 
Difference Between Coefficients of Correlation -_ _ - 


lst-Quartile Educational Quotient®_____________--- 
Mean Educational Quotient. -__ - alien 


Difference of Mean Educational Quotients_- 


3rd-Quartile Educational Quotient__._______-_-_-- : 


Mean Composite Score__--_. 


Difference of Mean Composite Scores______-___--. 
a ee De memes ccmeneeu« 


Quartile Deviation of A. R.° 


Quartile Deviation of E. Q.4.._.____.__-_--- "oe 
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*Educational quotients and intel 
those of low intelligence. 
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dian intelligence quotient. Inasmuch as the 
original intelligence quotient for the undiffer- 
entiated group was 95.3 as against that of 
106.5 for the differentiated group, consider- 
able culling became necessary in the undiffer- 
entiated group to balance the difference of 
1.2 points in their intelligence. It is inter- 
esting to note that in every grade except the 
third the original median intelligence quotient 
was higher for the differentiated group than 
for the undifferentiated, but in no case was 
the difference as great as that which existed 
in the fourth grade. No reason can be given 
here for this variation. It would seem ac- 
cording to available evidence that the schools 
practicing differentiation are those having the 
pupils of higher intelligence. After the proc- 
ess of matching in the fourth-grade groups 
had been effected, the median intelligence 
quotient for both was 102.5, which quotient 
is slightly lower than the median intelligence 
quotients considered before. 

The frequency distributions of accomplish- 
ment ratios did not show the same type of 
symmetry in the fourth grade as that noticed 
in the first and the second grades. Both dis- 
tributions were skewed negatively, the skew- 
ness being — .5 for the undifferentiated group 
and — .1 for the differentiated. Since a co- 
efficient of skewness equal to zero character- 
izes a perfectly symmetrical distribution, it is 
evident, then, that the greatest amount of 
symmetry existed in the differentiated group. 
Another difference occurring in the distribu- 
tion was that of variability. The standard 
deviation of the undifferentiated group was 
7.5 + .5, but that of the differentiated group 
was 11.2 +.7. With these factors before 
us, it is possible to examine the educational 
achievement of the fourth grade. 

The accomplishment ratios of the two 
groups revealed very little difference in favor 
of any group. However, some noticeable 
difference existed in the third quartile which, 
it must be remembered, represented a low in- 
telligence level. The undifferentiated group 
had a third-quartile accomplishment ratio of 
107.8 as compared with that of 112.6 for the 
differentiated group. The difference between 
the means of the two groups was entirely 
negligible. According to the accomplishment 


ratios, there was a slight advantage for the 
differentiated of low intelligence in the third 
quartile. 

Another new item of interest resulted from 
the analysis of the fourth grade in connection 


with the educational quotient. In the two 
grades analyzed before, there was definite 
agreement between the accomplishment ratio 
and the educational quotient, but in the 
fourth grade there was almost perfect dis- 
agreement in the third quartile. As men- 
tioned before, the third-quartile educational 
quotient represented the high intelligence 
level, just as the first quartile accomplishment 
ratio represented the low level. This being 
true, it would seem that these values should 
vary similarly. If it is remembered, however, 
that the educational quotient is the value ob- 
tained by dividing the educational age by the 
chronological age, it is reasonable to assume 
that the brilliant can gain in educational age 
without making comparable improvement in 
the accomplishment ratio. 

The mean composite scores for both groups 
were almost exactly equal, the difference be- 
ing only 1.3 + 1.2. The standard deviations 
of the composite score distributions did not 
reveal the differences in dispersion noticed 
in the accomplishment ratio. This further 
substantiates the fact that the differences men- 
tioned in the educational quotients were due 
to factors other than scores. 

The coefficients of correlation for the fourth 
grade were .75 + .o4 and .61 + .o5 for the 
undifferentiated and differentiated groups re- 
spectively. It would, therefore, be possible 
with a fair degree of accuracy, to predict ed- 
ucational achievement by means of the intel- 
ligence quotients. Such predictive possibili- 
ties were not evident in either the second or 
the third grades, but the difference between 
the coefficients of the fourth grade groups was 
too small to conclude that the relationship 
between them makes possible to any very 
significant degree greater prediction for the 
one than for the other. The difference of 
.14 + .06 between the coefficients of the two 
groups was not a statistically significant 
difference. 


SUMMARY OF FouRTH-GRADE FINDINGS 

The conclusions in summary form for the 
fourth grade are as follows: 

1. A considerable difference, existing before 
the matching of the two groups, necessitated 
the throwing out of many undifferentiated 
cases. 

2. The median intelligence quotient after 
matching was only 102.5, which is lower than 
both the second and the third grade intelli- 
gence quotients. 
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3. Both groups were approximately equal 
in accomplishment, the greatest difference 
being in the third quartile. The difference 
existing between the third quartile accom- 
plishment ratios was 4.8, in favor of the dif- 
ferentiated group. 


4. The differentiated group was slightly 
superior to the undifferentiated with respect to 
the educational quotient, the greatest differ- 
ence being in the third quartile. 


5. Both groups were approximately equal 
in the mean composite scores. 


6. The correlation between the intelligence 
quotient and the educational quotient shows 
that for the fourth grade it is possible to pre- 
dict rather accurately the educational quo- 
tients from the intelligence quotients. 


7. The quartile deviations for the accom- 
plishment ratios were 5.6 and 8.3 for the un- 
differentiated and the differentiated respec- 
tively. For the educational quotients the 
deviations were 8.0 and 9.8 respectively. 


FIFTH-GRADE FINDINGS 


The fifth-grade groups in their origina] 
tabulation exhibited some of the same diffi- 
culties as those of the fourth grade. From 
154 undifferentiated pupils and ninety-four 
differentiated ones the matching process 
brought both groups to eighty-three in num- 
ber. The median intelligence quotients prior 
to the equating were 94.7 for the undifferen- 
tiated group and 103.0 for the differentiated. 
The equating process brought the median in- 
telligence quotient to 100.3 for both groups. 
Although 100.3 is considered a normal intel- 
ligence quotient, it is somewhat lower than 
any other thus far considered. The undiffer- 
entiated group presented a distribution in the 
accomplishment ratios which conformed al- 
most exactly to the probability curve, the 
skewness being only .o7. The differentiated 
group had a positive skewness of .3. The 
dispersion of the differentiated group was al- 
most twice that of the undifferentiated, with 
a standard deviation of 8.8 + .5 for the un- 
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SUMMARY OF FourTH-GRADE DATA 











Undifferentiated Differentiated 





Original Number of Fourth-Grade Pupils 
Number of 4th-Grade After Equating_- - 
Median I. Q. Before Equating. -_-______---- 
Median J. Q. After Equating.....__-._-_._---- 
Modal Accomplishment Ratio____________-_--- 
Mean Accomplishment Ratio _-_ - eS ae 
S. D. of Accomplishment Ratio____-___-_--- 
Skewness of Distribution. ____________-_- 
Ist-Quartile Accomplishment Ratio" ___- 
Median Accomplishment Ratio ______ _ _ - 
3rd-Quartile Accomplishment Ratio_ 

Difference of Mean Accomplishment Ratios _- 
Correlation Between I. Q.’s and E. Q.’s 
Difference Between Coefficients of Correlation 
Ist-Quartile Educational Quotient? _- 2 
Mean Educational Quotient 

Difference of Mean Educational Quotients- 
3rd-Quartile Educational Quotient _- 

Mean Composite Score _- 
Difference of Mean Composite Scores... ___. 
S. D. of Composite Score_______________-- ‘ 


Quartile Deviation of A. R.°.._.__-_______-_----- 
Quartile Deviation of E. Q.4..__________-- sated oe : 


132 80 
63 63 
oan 95.3 106.5 
102.5 102.5 
105.9 105.8 
102.0 + .7 104.3 + .9 
7.6+ .5 mes «8 
a ae —.§ —.1 
96.7 96.7 
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bounce 107.8 112.6 
pene 7 F 2.3 + 1.1 
hie se ce -75+ .04 61+ .05 
i ae aa 
95.2 96.3 
102.9+ .9 105.8 + 1.1 
- extplnetell wee 2.9 + 1.4 
111.8 115.9 
sae 55.2+ .9 56.5 + .8 
ial a aie dared eS 1.3 + 1.2 
poe Ges duis 10.2 10.0 
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differentiated and 15.7 + .8 for the differen- 
tiated in accomplishment ratios. 

The accomplishment ratios of the two 
eroups showed no significant difference be- 
tween the groups when their averages were 
considered. When, on the other hand, each 
quartile was studied separately one observed 
that the first-quartile ratios were exactly 
equal, the median ratio was only slightly 
higher for the differentiated group, and the 
third-quartile ratio favored the differentiated 
group. The variation throughout was very 
slight. It was easy to conclude, therefore, 
that both groups were approximately equal in 
educational accomplishment. 

The writer wishes here to justify his posi- 
tion in using, not one measure to describe the 
educational status, but the four measures dis- 
cussed earlier. Had this four-fold technique** 
not been used, the status of the fourth-grade 
could never have been accurately described, 
nor could the fifth-grade observations have 
been adequately determined. If the reader 
were to reach conclusions from the evidence 
presented, he would, through the application 
of the first technique, naturally say that both 
grades were equal in educational achievement. 
Such an inference would be incorrect. Achieve- 
ment, dependent as it is upon many factors, 
can never be accurately described through 
only one particular measure. 


The educational quotient, however, adds 
very little color to the educational-achieve- 
ment picture. Upon examining the various 
levels, the first-quartile, the median, and the 
third-quartile, the observer will note that the 
only existing difference worthy of considera- 
tion herewith is that which existed in the 
third-quartile, wherein the differentiated 
group excelled. Such a difference is quite in- 
teresting, especially when considered in the 
light of the mean composite scores. The 
mean composite scores thrust a somewhat 
contradictory item into our analysis, for it is 
precisely at this point that the balance shifted 
in favor of the differentiated group. The dif- 
ference between the mean composite scores of 
5.9 + 1.2 was too great to be attributable to 
chance factors. The two groups achieved ap- 
proximately the same educational-age status, 
as determined by the educational quotient. 
When the actual age, the educational age, and 
the educational accomplishment are consid- 


ered variables, there exists the possibility of 
one group having a higher composite score 
than the other group. From this standpoint, 
then, the differentiated group was superior 
only in so far as the composite score alone 
was concerned. 

It is important to note here especially the 
correlation between the intelligence quotient 
and the educational quotient, for such a cor- 
relation reaches its high point in the fifth- 
grade undifferentiated group. As noticed be- 
fore, the coefficients of correlation gradually 
rose in value, as did also the difference be- 
tween the two groups. At first the values 
were low and the differences entirely insig- 
nificant; but later values increased and sig- 
nificant differences arose. The coefficients of 
correlation were .79 + .03 and .60 + .o§ for 
the undifferentiated and differentiated groups, 
respectively, the difference being .19 + .o5. 
For the fifth grade, where the difference was 
more than three times its probable error, the 
difference is of doubtful significance. 


SUMMARY OF FIFTH-GRADE FINDINGS 


The important findings for the fifth grade 
are as follows: 

1. Both groups were essentially equal in 
accomplishment and educational quotient. 

2. The differentiated group was decidedly 
superior in the composite score. 

3. The correlation between the intelligence 
quotient and the educational quotient reached 
its high point in the fifth-grade undifferenti- 
ated groups. 

4. The difference between the coefficients 
of correlation was .19 + .o5 in favor of the 
undifferentiated group. 

5. The undifferentiated quartile deviations 
are 5.8 for the accomplishment ratio and 9.2 
for the educational quotient, while the differ- 
entiated deviations are 6.3 and 11.2 for ac- 
complishment and educational quotient re- 


spectively. 
S1xTH-GRADE FINDINGS 


In the sixth-grade groups, difficulties again 
presented themselves as they did in the fourth 
and fifth grades. Originally there were 154 
pupils in the undifferentiated group and 
ninety-four in the differentiated. That the 
pupils were quite easily matched may be seen 





“ The accomplishment ratio, the educational quotient, the mean composite score, and the correlation between the intelligence 
quotient and the educational quotient constitute the factors in the four-fold technique. 
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TasLe IV 


SUMMARY OF Firtru-GraApve Data 


Item 


Original Number of 5th-Grade Pupils 
Number of 5th Grade After Equating_- 
Median I. Q. Before Equating 

Median I. Q. After Equating 

Modal Accomplishment Ratio 

Mean Accomplishment Ratio 

S. D. of Accomplishment Ratio 

Skewness of Distribution 

Ist-Quartile Accomplishment Ratio* 
Median Accomplishment Ratio 
3rd-Quartile Accomplishment Ratio 
Difference of Mean Accomplishment Ratios 
Correlation Between I. Q.’s and E. Q.’s 
Difference Between Coefficients of Correlation 
Ist-Quartile Educational Quotient” 

Mean Educational Quotient 

Difference of Mean Educational Quotients 
3rd-Quartile Educational Quotients 

Mean Composite Score 

Difference of Mean Composite Scores 

S. D. of Composite Score 

Quartile Deviation of A. R.° 

Quartile Deviation of E. Q.' 








Undifferentiated Differentiated 


154 94 
83 83 
94.7 103.0 
100.3 100.3 
102.1 100.3 
102.7 + .6 105.7 + 1.2 
8.8 + 5 ase .§ 
. 07 .3 
97 97 
102.5 103.9 
108.5 109.5 
38 + 2.3 
.79+ .08 .60+ .05 
. a Bias 
93.1 91.4 
101.9 + 9 103.9 + 1.0 
2.0 + 1. 
111.5 115.7 
65.5 + .8 = S ee 
- : §.9 + 1.2 
11.0 13.0 
5.8 6.3 
9.2 11.2 





"Those having high intelligence quotients invariably had low accomplishment ratios. _ 
‘Educational quotients and intelligence quotients vary directly; hence the first quartile represents 


those of low intelligence. 
‘Accomplishment Ratio. 
“Educational Quotient. 


in the number that finally remained. The 
number of “throwouts” was only ten in the 
differentiated, but seventy in the undifferen- 
tiated group, thus leaving a total of eighty- 
four for the matched groups. The two groups 
differed widely in their original intelligence 
status. The median intelligence quotient was 
ninety-five for the undifferentiated group and 
105.9 for the differentiated. The process of 
matching changed it for both groups to 104.1, 
which was slightly better than the medians 
for the fourth and fifth grades. The dis- 
tributions for the accomplishment ratios were 
fairly symmetrical for both groups. As in 
the two grades just analyzed the dispersion 
in the differentiated group was approximately 
twice that of the undifferentiated. The dis- 
persion, as measured by the standard devia- 
tion, was 7.8 + .4 and 14.2 + .7 for the un- 
differentiated and the differentiated groups 
respectively. These facts made it possible to 
analyze the two groups according to the 
method employed in the earlier grades. 


The two groups showed some difference at 
every level in their educational accomplish- 
ment. These differences became consistently 
greater from the first quartile to the third. In 
the first quartile the difference was only 2.1 
in favor of the differentiated group, while in 
the median and the third quartile the differ- 
ences in favor of the differentiated were 3.5 
and 6.8 respectively. The difference between 
the mean accomplishment ratios was 4.1 = 
1.2, a difference which is barely significant ex- 
cept as it favored the differentiated group. 
The assertion, therefore, holds that the differ- 
entiated group excels slightly in educational 
accomplishment, the greatest difference being 
in the third quartile which represents the ac- 
complishment of pupils having low intelli- 
gence quotients. 


The educational quotients of the sixth 
grade showed results almost identical with 
those obtained in the fifth grade. In the first 
quartile the difference was quite negligible: in 
the means, a difference of 4.8 + 1.4 in favor 
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of the differentiated group verified an appre- 
ciable difference, though still slightly less than 
four times its probable error; and in the third 
quartile a difference of 8.7 favored the differ- 
entiated group. Here again the bright pupils 
in the differentiated groups excelled more 
significantly in their educational quotients 
than in their educational accomplishment. It 
appears, therefore, when their educational! 
achievement is compared with established 
norms, that bright pupils usually do fairly 
well in school. When, however, we compare 
what they do with what they can do, measur- 
ing what they can do by their intelligence 
quotient, we discover a regretable deficiency 
in their achievement. According to the re- 
sults obtained, there was practically no evi- 
dence that grouping prevented such defi- 
ciency, although there could be no inference 
that grouping could not prevent it. It should 
be noted here, prior to further analysis, that 
before pupils can excel in every measure they 
must work to full capacity. 

The application of the third measure, re- 
ferred to as the composite score, showed a 
difference of 4.1 + 1.1 in favor of the differ- 
entiated group. Such a difference, when con- 
sidered in the light of the results obtained by 
means of the other two measures, cannot be 
ignored but must be considered as definitely 
favoring the differentiated group. This fact 
substantiates the assertion previously made 
that high scores do not necessarily produce 
high accomplishment ratios, for in themselves 
they do not always show the relation between 
achievement and ability; nor do they guaran- 
tee high educational quotients, in as much as 
they do not take into account the age of the 
pupil. 

The correlation between the intelligence 
quotient and the educational quotient pre- 
sented a very contradictory item for analy- 
sis.** It was here that the difference between 
the coefficients of correlation of .26 + .o5 
definitely favored the undifferentiated group. 
The undifferentiated pupils of the sixth grade 
showed a greater degree of relationship be- 
tween intelligence and achievement, accord- 
ing to the measure of correlation used, than 
did the differentiated, the correlation coeffi- 
cients being .79 + .03 and .54 + .o5 for the 
undifferentiated and the differentiated, re- 
spectively. 





109 


SUMMARY OF SIXTH-GRADE FINDINGS 


The following findings reveal the educa- 
tional status of the two groups for the sixth 
grade. 

1. The differentiated group was superior 
in educational accomplishment. The great- 
est difference occurred in the third quartile, 
representing the pupils of low intelligence. 

2. The differentiated group excelled in the 
educational quotient, the greatest difference 
existing in the third quartile representing the 
pupils of low intelligence. 

3. The differentiated group had a higher 
mean composite score. The difference be- 
tween the two groups was 4.1 + 1.1, in favor 
of the differentiated group. 

4. A high composite score does not neces- 
sarily produce a correspondingly high accom- 
plishment ratio, or educational quotient. 

5. The undifferentiated group was defi- 
nitely superior to the differentiated group, 
according to the correlation between the in- 
telligence quotient and the educational quo- 
tient. The difference between the two quo- 
tients was .25 + .o5 in favor of the undiffer- 
entiated group. 

6. The quartile deviations again were 
smaller for the undifferentiated group; they 
were 4.4 for accomplishment and 8.6 for the 
educational quotients, while the deviations for 
the differentiated were 8.6 and 12.7 for ac- 
complishment and educational quotients. 


SEVENTH-GRADE FINDINGS 


The seventh-grade groups studied in this 
investigation embraced more pupils than any 
other groups in the area under consideration. 
From the original number of 180 in the un- 
differentiated group and 298 in the differen- 
tiated, the final groups containing 171 pupils 
were selected and matched. The median in- 
telligence quotients of the unmatched groups 
were 97.5 and 105.8 for the undifferentiated 
and differentiated respectively. These me- 
dians, rather low before they were matched, 
were predictive of the low matched medians 
which in their final analysis were 98.6 for 
both groups. This rather low median intel- 
ligence quotient necessitated the elimination 
of many of the highest-ability pupils in both 
groups, thus affecting some of the other meas- 
ures to be considered later. 





_ Superiority of any one group does not necessarily guarantee prediction possibilities for educational quotients from 
intelligence quotients. 
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TasLe V 


SUMMARY OF SIxTH-GRADE Data 








Original Number of 6th-Grade Pupils _- 
Number of 6th-Grade After Equating- 
Median I. Q. Before Equating 

Median I. Q. After Equating--_- 

Modal Accomplishment Ratio__- 

Mean Accomplishment Ratio 

S. D. of Accomplishment Ratio_ - 

Skewness of Distribution 

Ist-Quartile Accomplishment Ratio* 

Median Accomplishment Ratio- 

3rd-Quartile Accomplishment Ratio 
Difference of Mean Accomplishment Ratios__- 
Correlation Between I. Q.’s and E. Q.’s_ - 
Difference Between Coefficients of Correlation - 
Ist-Quartile Educational Quotient’ __- ca 
Mean Educational Quotient __- 

Difference of Mean Educational - rma ; 
3rd-Quartile Educational Quotient_. 

Mean Composite Score__-___. 

Difference of Mean Composite S Scores. 

S. D. of Composite Score- : 
Quartile Deviation of A. — eeigeq are: 


Quartile Deviation of E. Q.*.._.__._.__________- 


Undifferentiated Differentiated 
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The accomplishment ratios show very little 
difference between the two groups. Their 
respective distributions showed a skewness of 
zero for the undifferentiated and — .3 for the 
differentiated group. The three levels of ed- 
ucational accomplishment were approximately 
equal in every respect. The greatest differ- 
ence, occurring in the first quartile, amounted 
to only two points in favor of the undifferen- 
tiated group. The slight and insignificant 
difference between the means of .77 + 1.1 on 
the side of the undifferentiated may be waived 
entirely. 

The educational quotients revealed no ad- 
ditional evidence in favor of any group. They 
merely verified the conclusion that no real 
difference could be found between the two 
groups. At only one level, the first quartile, 
did the difference amount to as much as 4.7 
points in favor of the undifferentiated group. 
The difference between the mean educational 
quotients of 2.1 + 1.1 in favor of the undif- 
ferentiated must be considered negligible. 


lligence quotients vary directly; hence the first quartile represents 


The mean composite scores again substan- 
tiated the fact that both groups were essen- 
tially equal. These means were equal to 
82.6 + .5 and 80.9 + .6 for the undifferen- 
tiated and the differentiated respectively, giv- 
ing an insignificant difference of 1.7 + .8 on 
the side of the undifferentiated. 

The correlation between the intelligence 
quotients and the educational quotients was 
essentially equal for both groups. It is well 
to note in passing that here, for the first time 
in the experiment, the two correlation co- 
efficients were almost identical. The co- 
efficients were .76 + .o2 for the undifferen- 
tiated and .74 + .o2 for the differentiated. 
Both of these, indicating as they do a high 
degree of relationship, assist in establishing 
the fact that, for the seventh-grade pupils, 
one can safely predict the educational quo- 
tients from the intelligence quotients. The 
investigator has no authority to claim that 
this sudden rise in relationship on the part 
of the differentiated group was due in any 
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way to a particular school organization, but 
the reader should notice that the rise occur- 
red simultaneously with the change to the 
junior high school set up. It so happened 
that for this study the differentiated pupils 
for grades seven, eight, and nine were all 
found in systems having a junior high school. 
Further study of this problem would be 
justified. 


SUMMARY OF SEVENTH-GRADE FINDINGS 


The summary of the seventh-grade data 
involves the following conclusions: 


1. Both groups were essentially equal in 
educational accomplishment. 

2. The two groups were about equal in 
educational quotients, the only real difference 
occurring in the first quartile and in favor of 
the undifferentiated group. 

3. The mean composite scores revealed a 
difference of 2.1 + 1.1 in favor of the undif- 
ferentiated group. So small a difference can- 
not be considered significant. 





II! 


4. The coefficients of correlation between 
intelligence quotients and educational quo- 
tients were just about equal. The sudden 
rise in relationship on the part of the differen- 
tiated group occurred simultaneously with 
the first year of the junior high school 
organization. 

5. The quartile deviations in accomplish- 
ment were 6.3 and 7.0 for the undifferentiated 
and differentiated respectively, while in edu- 
cational quotients the deviations were 10.0 
and 11.3 for the two groups respectively. 


EIGHTH-GRADE FINDINGS 


Prior to the process of matching there were 
146 pupils in the undifferentiated group and 
278 in the differentiated. The number was 
reduced to 121 for each group by matching. 
The original median intelligence quotients 
were 99.3 and 109.8 for the undi‘ferentiated 
and differentiated respectively. 

The median intelligence quotient after 
equating was 102.4. It is interesting to note 


Tasie VI 


SUMMARY OF SEVENTH-GRADE DaTA 











Ist 


Item Undifferentiated Differentiated 

Original Number of 7th-Grade Pupils___________- sists rae sed dace 180 298 
Number of 7th-Grade After Equating.._____ ___- eo 171 
Median I. Q. Before Equating.____._._._______. walle - 97.5 105.8 
Se Oe cans eins ccccncecsccusessseemee 98.6 98.6 
Modal Accomplishment Ratio__.__.____- sits Sint sags. Wane edie 101.4 
Mean Accomplishment Ratio -_ _ _ __-_- Sd anatase ahectacssaces ip cepacia 101.3 + 5 99.6 + .3 
S. D. of Accomplishment Ratio__._______________. -_. 10.8 + 4 6.8 + .2 
Skewness of Distribution_____________________________-__--- 0 —.3 

uartile Accomplishment Ratio*____-___._________------- 94.9 92.9 
Median Accomplishment Ratio_-_--_-.....-....--.--------- 101.3 100.2 
3rd-Quartile Accomplishment Ratio.______.________________--- 107.4 106.9 
Difference of Mean Accomplishment Ratios_- «a's ae ... 2 5 Peeretee eee ‘= 
Correlation Between I. Q.’s and E. Q.’s ee Ee -76+ .02 .74+ .02 
Difference Between Coefficients of Correlation. _..__________- . 3 eee 
ist-Quartile Educational Quotient’._.......____________.____-- 89.9 85.2 
Mean Educational Quotient.__.___________________________.- 98.6 + .78 96.4+ .8 
Difference of Mean Educational Quotients........___________- ck o. 8 ea ere 
3rd-Quartile Educational Quotient_.___.__________________---- 109.8 107.8 
Mean Composite Score...._._.________________- eee = OC 80.9 + .6 
Difference of Mean Composite Scores____..._____.__.-__----- 8 Age yw ner Ae 
S. D. of Composite Score.............................-.-..- 9.0 12.5 
Quartile Deviation of A. R.._____-_-- eee 6.3 7.0 
Quartile Deviation of E. Q.a________- eS St Se ae eer be 10.0 11.3 





*Those having high intelligence ah neneanp invariably had low accomplishment ratios. 
*Educational quotients and inte 

those of low intelligence. 
‘Accomplishment Ratio. 
‘Educational Quotient. 


lligence quotients vary directly; hence the first quartile represents 
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that equating improved the status of the un- 
differentiated group. Such improvement re- 
sulted quite frequently from the matching 
process, because in practically every case the 
original differentiated group was superior in 
intelligence to the undifferentiated. The su- 
periority of the differentiated group over the 
second group always necessitated the throw- 
ing out of the scores representing the low in- 
telligence level in the undifferentiated group. 
Another factor to notice, rather than to ex- 
plain, is the continual shifting in median in- 
telligence quotients. The reader will remem- 
ber that grade seven was exceedingly low in 
intelligence, despite the fact that seventh- 
grade pupils are maturer in years and experi- 
ence. This being true, several changes were 
to be expected in the accomplishment ratios 
and the educational quotients. 

The accomplishment ratios varied only a 
little, but they favored the undifferentiated 
group more than did the ratios in the seventh 
grade. At every level the undifferentiated 
group was slightly superior. However, the 
difference between the mean ratios was only 
2.6 + .8 and could not be considered very 
striking. It must be remembered that the 
undifferentiated group did not excel greatly 
at any one level but rather slightly at every 
level. Consequently, the group as a whole 
proved itself definitely superior in educational 
accomplishment. 

The educational quotients were affected 
considerably by the increase in the median 
intelligence quotient. While in the accom- 
plishment ratio only a slight decrease was evi- 
dent, in the educational quotients a definite 
increase was noticeable. Here, again, it be- 
came obvious that a rise in intelligence pro- 
duces a decrease in the accomplishment ratio 
but, on the contrary, a corresponding increase 
in the educational quotient. Another feature 
about the analysis of the educational quotient 
manifested itself in the fact that, like the ac- 
complishment ratio, it was higher at every 
level of intelligence. Since the difference be- 
tween the means, however, was only 2.5 + 
1.3 there was nothing to argue superiority for 
the undifferentiated intelligence quotients. 

The greatest evidence in favor of the un- 
differentiated group became noticeable at this 
point in the mean composite scores. The 
mean composite scores for the eighth grade 
were higher than for any other grade previ- 
ously analyzed, and thus coincided with the 
normal achievement of that grade. The dif- 
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ference between the mean composite scores 
very definitely favored the undifferentiated 
group. ‘The difference between 99.3 
the undifferentiated and 90.5 + .7 for the 
differentiated was 8.8 + .g in favor of the un- 
differentiated pupils. The correlation between 
the intelligence quotients and the educational! 
quotients was exactly the same for both 
groups. The coefficients for both groups 
were equal to .79 + .02. Such relationship 
can rightly be considered high. 


0 lor 


SUMMARY OF EIGHTH-GRADE FINDINGS 

The findings in this grade are similar to 
those of the seventh grade but more especially 
favorable to the undifferentiated group. 

1. The undifferentiated group was slightly 
superior in educational accomplishment. 

2. The difference between the mean educa- 
tional quotients favored the undifferentiated 
group with a small significance. 

3. The undifferentiated group excelled in 
the mean composite scores, the difference be- 
ing 8.8 + .g in its favor. 

4. The high coefficients of correlation be- 
tween the intelligence quotients and the ed- 
ucational quotients substantiated a contention 
of this investigation that it is possible to pre- 
dict educational quotients with a fair degree 
of accuracy. 

5. The quartile deviations were 6.5 and 7.0 
for the undifferentiated and differentiated in 
accomplishment. For the educational quo- 
tients the deviations were 10.7 and 11.2 for 
the undifferentiated and differentiated. 


NINTH-GRADE FINDINGS 


The ninth grade was the last to be an- 
alyzed and in general the most interesting 
one. There were 214 pupils in the undiffer- 
entiated group and 171 in the differentiated 
prior to the matching of the two groups. The 
remaining number in each group after the 
matching was 138. Before matching the 
pupils the median intelligence quotients were 
104.4 and 110.9 for the undifferentiated and 
the differentiated respectively. It will be 
noticed that the quotient was unusually high 
for the differentiated pupils. The median 
for the matched groups was 107.3. This 
median quotient was higher than that of all 
the other grades, excepting the second and 
the third grades. 

The accomplishment ratios presented fre- 
quency distributions that were essentially the 
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TasLe VII 


SUMMARY OF EIGHTH-GRADE Data 














Item Undifferentiated Differentiated 
Original Number of 8th-Grade Pupils_--...................-- 146 278 
Number of 8th-Grade After Equating--_----_-- scare -« io 121 
Median I. Q. Before Equating- ---------- : 99.3 109.8 
Median I. Q. After Equating-__-__-_- eee 102.4 102.4 
Modal Accomplishment Ratio__---___.- ais 99.8 99.2 
Mean Accomplishment Ratio -_- - __-__- 101.3 + 5 98.6 + .6 
S. D. of Accomplishment Ratio- - _ --- 8.4+ .4 10.0+ .4 
Skewness of Distribution __-____-_- an 2 —.1 
Ist-Quartile Accomplishment Ratio*- 94.5 92.0 
Median Accomplishment Ratio-_- 100. 8 98.8 
3rd-Quartile Accomplishment a a an 107.5 106.0 
Difference of Mean Accomplishment Ratios________ 7), Gee apnea aye AF eT pe ees 
Correlation Between I. Q.’s and E. Q.’s_________-- pn eee -79+ .02 . 19+ 02 
Difference Between Coefficient of Coveuiation a ee 5 arses al 0 0 
Ist-Quartile Educational Quotient’____- __- une ae keDeee eee 91.8 88.9 
Mean Educational Quotient - _ _ - -_- ee 100.4 + 1.0 
Difference of Mean Educational Quotients.. PTO a ete Bee BO .2322 ew ee 
8rd-Quartile Educational Quotient_-_--__-_-___-_-_--- 113.1 111.3 
ein Gn akas nk conneeccckouaasnce 99.3+ .6 90.5 + .7 
Difference of Mean Composite Scores____.___._______----_--- ae- 2 pus doeetecswiee 
Se ls fk oc cca ewaseadeceewncbssocesas 9.4 11.1 
EE EE ee 6.5 7.0 
10.7 11.2 


Quartile Deviation of E. Q.*____..........--.----- 





*Those having high intelligence quotients invariably had low accomplishment ratios. 
*Educational quotients and intelligence quotients vary directly; hence the first quartile represents 


those of low intelligence. 
‘Accomplishment Ratio. 
4Educational Quotient. 


same in skewness and dispersion. The skew- 
ness for the undifferentiated was — .3 and for 
the differentiated —.2. The standard devia- 
tions were 7.8 + .3 and 8.0 + .3 for the un- 
differentiated and the differentiated respec- 
tively. At every level the differentiated 
group excelled in educational accomplish- 
ment; the difference between the means was 
3.0 + .6 in favor of the differentiated group. 
This difference was five times its probable 
error and very definitely favorable to the 
differentiated group. 

The educational quotients presented no 
striking differences between the two groups. 
The difference between the mean quotients 
was 1.3 + 1.0, hence entirely insignificant. 
This insignificance needs to be explained, be- 
cause the casual observer would consider it a 
virtual impossibility. | Remembering, how- 


ever, that a high educational age and a high 
accomplishment ratio are two quite independ- 
ent factors, one finds little difficulty in under- 
standing the possibility of these apparently 
incongruent ratings of the two ninth-grade 
groups. 


The undifferentiated and the differentiated 
groups of the ninth grade exhibited striking 
differences in their composite scores. The 
mean composite score of the undifferentiated 
group was 98.7+.6. This was slightly 
lower than the mean score of the undifferen- 
tiated eighth-grade group. The mean com- 
posite score of the differentiated group, how- 
ever, was raised from 90.5 + .7 of the eighth 
grade to 102.3 + .4 in the ninth. This lat- 
ter score is the highest mean score attained in 
this investigation. One can see, then, that 
the difference of 3.6 + .7 favoring the differ- 
entiated group in the ninth grade is statistic- 
ally significant. 

The correlation between the intelligence 
quotients once more establishes the fact that 
for both groups it is possible to predict the 
educational quotients from the intelligence 
quotients to about the same degree of ac- 
curacy. The coefficients of correlation were 
.76+ .02 and .71 + .03 for the undif- 
ferentiated and the differentiated groups 
respectively. 
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Taste VIII 


SUMMARY OF NINTH-GRADE Data 








Item Undifferentiated Differentiated 
Original Number of 9th-Grade Pupils _______- ' 214 171 
Number of 9th-Grade After Equating_. : oa 138 138 
Median I. Q. Before Equating- _- - 104.4 110.9 
Median I. Q. After Equating. _- ‘ 107.3 107.3 
Moda] Accomplishment Ratio__. : iapatis 99.2 101.3 
Mean Accomplishment Ratio_ _- : ; wn .4 ?—we.5 + ..& 
S. D. of Accomplishment Ratio Kaas 7.8+ .8 e+ 8 
Skewness of Distribution _- _... —3 —.2 
Ist-Quartile Accomplishment*- ; 92.3 94.1 
Median Accomplishment Ratio___- _ 97.8 100. 5 
3rd-Quartile Accomplishment Ratio__- ~ 102.5 104.9 
Difference of Mean Accomplishment Ratios. eat te 3.0+ .6 
Correlation Between I. Q.’s and E. Q.’s ; sr .6 tit .@0 
Difference Between Coefficients of Correlation in .05+ .04 ws 
Ist-Quartile Educational Quotient’ : 94.3 102.5 
Mean Educational Quotient____- — inn a 8 105.9 + .6 
Difference of Mean Educational Quotients__ noe + 1.9 
3rd-Quartile Educational Quotient... - ao 115.2 113.0 
Mean Composite Score aes 98.7 + .6 102.3 + .4 
Difference of Mean Composite Scores - ite 7 an aes .T 
S. D. of Composite Score__- ; ee eanitaten 2 10.2 7.1 
Quartile Deviation of A. R.°___- : 3 5.1 5.4 
Quartile Deviation of E. Q.“_ _- 4 : eee 10.5 5.3 





*Those having high intelligence setiente invariably had low accomplishment ratios. 
“Educational quotients and intelligence quotients vary directly; hence the first quartile represents 


those of low intelligence. — 
‘Accomplishment Ratio. 
‘Educational Quotient. 


TasLe IX 


SUMMARY OF Grapes Two To NINE INCLUSIVE 











Item Undifferentiated Differentiated 
Gites. Boemmiver Op Bondy... . .. 5. 5 non ie wenn ncescctcese 1163 1162 
Number After Equating....._._._________. ewcteuaekkiee ae 787 
Mean I. $. After Equating.___- md A SRE -_. 103.1 103.1 
a le  wemondbieeacs _. 102.9 102.0 
Difference of Mean —) ~ “mend RR a isi el 2% 2 eT 
Mean Accomplishment Ratio RASC 100.6 + .24 100.4 + 30 
S. D. of Accomplishment Ratio ; S eae, 10.2 12.3 
Correlation Between I. Q.’s and E. Q.’s oe asiae'g a ~ ee, 61+ .015 
Difference Between Coefficients of Geomtotion itn aioe eee = ety OS 
lst-Quartile Educational Quotient._______- oe eS ee 93.5 91.5 
Mean Educational Quotient....___________. , et See 102.9 + .3 102.0 + q 
Difference of Mean Educational Quotients__ an a eae : 9+ .6 7 
3rd-Quartile Educational Quotient_.________ See) eT 113.3 112.1 
Mean Composite Score... __- = uae acer nies ae ee 76.2 75.2 
Difference of Mean Composite Scores - pie al 31h ae PS te eT) ER 

r 10.3 


Quartile Deviation of Educational Quotients.....____________. 
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SUMMARY OF NINTH-GRADE FINDINGS 


The findings of the ninth grade decidedly 
favor the differentiated group; they are as 
follows: 

1. The differentiated group was decidedly 
superior in educational accomplishment. 

2. The two groups were approximately 
equal in the educational quotients, the great- 
est difference existing in the first quartile 
which represented the pupils of low in- 
telligence. 

3. The differentiated group excelled the 
undifferentiated in the composite scores. The 
difference between the means was 3.6 + .7. 

4. The high degree of relationship between 
the intelligence quotients and the educational 
quotients was essentially the same in both 
groups, the coefficients being .76 + .o2 and 
71 + .03 for the undifferentiated and the 
eee respectively. 

The quartile deviations were 5.1 and 
5. . for the undifferentiated and differentiated 
in accomplishment. The quartile deviations 
of the educational quotients were 10.5 and 
5.3 for the two groups respectively. 


FINDINGS OF GRADES Two TO NINE 
INCLUSIVE 


The total number of pupils in the entire 
range of the grades under study was 1,163 in 


Grade 
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the undifferentiated groups and 1,162 in the 
differentiated groups. By the process of 
matching, this number was reduced to 787 
pairs for both groups. The difference be- 
tween 1,163 and 787 represented the number 
lost by matching the undifferentiated groups, 
and the difference between 1,162 and 787, the 
number lost by matching the differentiated 
groups. Both groups presented an average 
distribution of intelligence, the matched mean 
intelligence quotient being 103.1. 

The educational accomplishment of the 
two groups, as measured by the accomplish- 
ment ratio, was almost identical for both, the 
difference being only .2 + .38 in favor of the 
undifferentiated group. This difference, en- 
tirely insignificant, carries no weight and is 
attributable to chance factors. When the in- 
dividual grades are considered, however, this 
result can be described in still another man- 
ner. In two grades the undifferentiated 
pupils were superior in their mean accom- 
plishment ratios, but in two grades also the 
differentiated were to much the same extent 
superior. Grades two and eight excelled in 
the undifferentiated means, and grades six 
and nine were superior in the differentiated 
means. The other four grades were also 
equally divided, grades three and seven pre- 
senting only a slight measurable advantage 
for the undifferentiated, and grades four and 
five favoring the differentiated to about the 
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Figure 1—Median Accomplishment Ratios. 
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same extent. Table X presents the statistical 
evidence in favor of the various groups and 
grades. 


TABLE X 


MEAN DIFFERENCE OF ACCOMPLISHMENT RATIOS 





Grade Undifferentiated Differentiated 





The central tendency, as measured by the 
median accomplishment ratios, presents the 
same evidence as that of the means. This 
evidence is presented graphically in Figure 1. 

The first-quartile accomplishment ratios, 
representing generally those pupils of high in- 
telligence, revealed similarities with those of 
the mean and the median. The slight meas- 
urable advantage in favor of the differentiated 
group in the fourth and the fifth grades, how- 
ever, completely disappeared, leaving a dif- 
ference in favor of the differentiated group in 


Grade 
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grades six and nine. The undifferentiated re- 
tained their superiority in grades two, three, 
seven, and eight for both the first quartile 
measure and the two central-tendency meas- 
ures. Grades five and six were exactly equal in 
both groups. Table XI shows the values at- 
tained by each group for the various grades. 
The starred values indicate which group was 
superior and in what particular grade it was 
superior. 


Taste XI 


First-QUARTILE ACCOMPLISHMENT RATIOS 








Grade Undifferentiated Differentiated 





‘1° 





*Indicates superiority, which when compared 
will indicate what group attained the higher ratio 
at the point ex ing twenty-five percent of all 
the ratios. 


Figure 2 presents the evidence of Table XI 
in a graphical form and facilitates accomplish- 
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Figure 2.—First-Quartile Accomplishment Ratios. 
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ment evaluation by noting the one hundred 
line. An examination of the various graphs 
will reveal the relative distances existing for 
the various accomplishment levels from the 
one hundred line. This same evidence, how- 
ever, can be deduced from the tabular 
presentation. 


For the third-quartile level the undifferen- 
tiated maintained their superiority in grades 
two, three, seven, and eight, while the dif- 
ferentiated excelled in grades four, five, six, 
and nine. The outstanding difference in ac- 
complishment appeared in the fourth grade; 
in this one case the differentiated were decid- 
edly superior, although for the mean the dif- 
ference was only slight, and for the first quar- 
tile none at all. Table XII presents the val- 
ues for the third quartile and permits easy 
comparison with Tables X and XI. (See 
Figure 3 for the graphical presentation of the 
same.) 


In the concluding analysis of the accom- 
plishment ratios, it may be seen that viewed 
as a whole both groups were virtually equal: 
but when considered grade by grade, grades 
two, three, seven, and eight were superior in 
the undifferentiated groups at every level, and 
grades six and nine excelled throughout in 
the differentiated groups. Grades four and 
five showed a measurable advantage favoring 
the differentiated at every level except in the 


Grade 


first quartile, at which level they exactly 
paralleled the ratios of the undifferentiated. 
The educational quotients of the entire 
group presented no more striking difference 
than did the accomplishment ratios. The 
summary of all grades showed a mean educa- 
tional quotient of 102.9 + .3 for the undiffer- 
entiated and 102.0 + .4 for the differentiated. 
Thus the reader may see that the difference 
between the two groups was .g with a proba- 
ble error of + .5. Although this meager dif- 
ference favored the undifferentiated, it was 
much too small to be statistically significant. 


Taste XII 


THIRD-QUARTILE ACCOMPLISHMENT RATIOS 








Grade Undifferentiated Differentiated 





9 102.5 104. 9* 
8 107. 5* 106.0 
7 107. 4* 106.9 
6 106. 5 113. 3° 
5 108.5 109. 5* 
4 107.8 112. 6* 
3 107. 6* 105. 3 
2 107. 1* 99.2 





*Indicates measurable ey at the point 
exceeding seventy-five percent of all ratios. 
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Figure 3—Third-Quartile Accomplishment Ratios. 
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Since, as in the description of the accomplish- 
ment ratio, the various grades and _ levels 
must be studied to describe thoroughly the 
status, let us examine first the mean educa- 
tional quotients, then the first quartile, and 
finally the third quartile. 

The mean educational quotients for the va- 
rious grades exhibited differences essentially 
like those of the accomplishment ratios. 
Grades two, three, seven, and eight showed 
differences favoring the undifferentiated 
groups, and grades four, five, six, and nine 
excelled in the differentiated groups. Only in 
one case was the difference as great as four 
times its probable error. This exception 
manifested itself in the second grade undiffer- 
entiated. In only two instances were the dif- 
ferences equal to more than three times the 
probable errors; namely, the third grade un- 
differentiated and the sixth grade differenti- 
ated. It follows, as a consequence, that in 
these four grades only were the differences 
large enough to be significant. The results 
are presented in Table XIII. 

The mean educational quotients are shown 
in Figure 4, which presents an interesting 
contrast to Figure 1, on median accomplish- 
ment ratios. Generally the educational quo- 
tients were higher than the accomplishment 
ratios. 


Grade 


Tasre XIII 


Mean Dirrerences or EpucationaAr Quotien: 


Grade Undifferentiated Differentiated 
All .9 + .5 
9 £3 + 1.9 
2.5 1.3 
7 , 1.1 
6 4.8 + 1.4 
5 2.0 + 1.3 
4 a0 7 4.4 
3 &¢€ + 1.6 
2 9.5 1.8 





The first-quartile educational quotients fo 
the groups, as a whole, were higher for the 
undifferentiated pupils than for the differen- 
tiated. In five out of the eight grades studied 
the undifferentiated were superior at the first- 
quartile level. In grades four, six, and nine 
the differentiated excelled, but in the ninth 
grade only was the difference really signifi- 
cant. Table XIV shows the various _first- 
quartile quotients for all the grades studied. 

The first-quartile educational quotients 
were generally low. Only in the ninth-grade 
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Figure 4.—Mean Educational Quotients. 
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TasLe XIV 


FirsT-QUARTILE EDUCATIONAL QUOTIENTS 








Grade Undifferentiated Differentiated 
All 93. 5* 91.5 

9 94.3 102. 5* 

8 91. 8* 88.9 

7 89. 9* 85.2 

6 96.5 97. 0* 

5 93.1* 91.4 

4 95.2 96. 3* 

3 99. 6* 94.0 

2 95. 8* 83.5 





‘Indicates measurable superiority. 


differentiated was the quotient equal to more 
than one hundred. The graph of Figure 5 
shows the proximity of the various grades 
and groups to the one hundred line as well as 
the comparative achievement of the differen- 
tiated and the undifferentiated pupils. 

The educational quotients of the third 
quartile, representing the pupils of high intel- 
ligence quotients, were highest in the undiffer- 
entiated groups for grades two, three, seven, 
eight, nine, and for the total. Among the dif- 
ferentiated groups, however, the highest value 
of all was found in the sixth grade. Grades 


Grade 


four and five also excelled quite noticeably in 
the differentiated groups. Table XV_pre- 
sents these facts in concise tabular form, sim- 
ilar to the tables previously studied. 

All the grades achieved educational quo- 
tients beyond one hundred; in most instances 
the values may be considered relatively high, 
in view of the fact that these same pupils had 
accomplishment ratios of less than one hun- 
dred, with very few exceptions. Figure 6 
presents these third-quartile educational quo- 
tients graphically. 


TABLE XV 


THIRD-QUARTILE EDUCATIONAL QUOTIENTS 








Grade Undifferentiated Differentiated 

All 113. 3* 112.1 

9 115. 2* 113.0 

8 113. 1* 111.3 

7 109. 8* 107.8 

6 113.6 122. 3* 
5 111.5 115. 7* 
4 111.8 115. 9* 
3 117. 3* 109. 4 

2 114. 8* 105. 8 





*Indicates measurable superiority. 
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Figure 5.—First-Quartile Educational Quotients. 
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Figure 6.—Third-Quartile Educational Quotients. 


In a summary analysis of the educational 
quotients, the following findings are worthy 
of notice: 


1. The groups as a whole were approxi- 
mately equal, the mean quotients being 102.9 
+ .3 for the undifferentiated and 102.0 + .4 
for the differentiated. 


2. The first-quartile quotients were higher 
for the undifferentiated than for the differen- 
tiated in five out of the eight analyzed. 


3. The third quartile quotients were also 
higher for the undifferentiated in five out of 
the eight analyzed. 


As a third measure of achievement the com- 
posite score was used, but only in the means 
for the various grades and in their totals. The 
mean composite scores for the total group 
were 76.2 for the undifferentiated and 75.2 
for the differentiated, presenting the rather in- 
significant difference of only one point. The 
mean composite scores for the undifferentiated 
were superior in grades two, three, seven, and 
eight. A similar superiority existed in the 
identical grades for the mean accomplishment 
ratios and the mean educational quotients. 
The mean composite scores for grades four, 
five, six, and nine were higher for the differ- 
entiated pupils than for the undifferentiated. 
This fact also obtained in the accomplishment 
ratios and in the educational quotients. Table 
XVI shows the mean composite scores for 
grades two to nine inclusive and also for the 
total. 


Taste XVI 


MEAN COMPOSITE SCORES 








Grade Undifferentiated Differentiated 





76. 2* 
98.7 
99. 3* 
82. 6* 
78.0 
65.5 
55. 2 
44. 8* 
28. 5* 


— 


Nemanrn.o= 





*Indicates measurable superiority. 


For a graphical presentation of the mean 
composite scores, showing the standing of the 
two groups for each grade, see Figure 7. 

The additional evidence resulting from the 
mean-composite-score study is incorporated in 
the following significant statements: 

1. There was practically no difference be- 
tween the means representing the groups as a 
whole. 

2. The grades which excelied in accom- 
plishment ratios and in educational quotients 
also excelled in the mean-composite scores. 

3. Grades two, three, seven, and eight 
showed the undifferentiated pupils superior in 
the mean composite scores. 

4. Grades four, five, six, and nine showed 
the differentiated groups superior. 
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Figure 7—Mean Composite Scores. 


As a final step in the analysis of the two 
groups, the study turns now to a measure of 
relationship. The correlation between the in- 
telligence quotients and the educational quo- 
tients presents a choice bit of evidence. For 
the entire group the coefficients were .73 + 
.or for the undifferentiated and .61 + .o15 
for the differentiated, with a consequent dif- 
ference of .12 + .o18 in favor of the former. 
Such variation is decidedly significant. Ex- 
amining the individual grades, one finds the 
same relationship prevailing throughout. In 
every grade, except the second and the eighth, 
the coefficients were higher for the undifferen- 
tiated group. In the second grade, while the 
coefficient was higher for the differentiated, 
both coefficients were so low and the probable 
errors so high that the difference between the 
two was .10 + .11, a difference entirely insig- 
nificant inasmuch as it is just about equal to 
its probable error. In the eighth grade both 
coefficients were exactly equal. For a tabu- 
lar presentation see Table XVII. All of 
these correlations are graphically presented in 
the Appendix, with both regression lines 
superimposed upon the scatter diagrams for 
the individual grades and for the totals. The 
conclusion for these measures of relationship 
definitely in favor of the undifferentiated 
group may be summarized thus: The co- 


TasLe XVII 


COEFFICIENTS Or CORRELATION BETWEEN 
1.Q.’s and E.Q.’s 








Grade Undifferentiated Differentiated 





All .73 + .01* 61 + .015 
9 .76 + .02* 71 + .08 
8 .79 + .02 79 + .02 
7 .76 + .02* 74 + .02 
6 .79 + .03* 54 + .05 
5 .79 + .03* 60 + .05 
4 .75 + .04* 61 + .05 
3 .56 + .06* 34 + .07 
2 .28 + .08 38 + .07* 





*Indicates measurable superiority. 


efficients of correlation show that one can 
rather definitely predict the educational quo- 
tients from the intelligence quotients for the 
pupils in the undifferentiated group as a 
whole; further, one can predict them for most 
of the grades, with the exceptions of the sec- 
ond and the eighth grades, in which the pre- 
diction possibilities are essentially equal for 
both groups. 

The observations listed below conclude the 
findings of the four-measure test applied to 
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both the differentiated and the undifferen- 
tiated pupils in the grades studied. 

1. Both groups were essentially equal in 
educational accomplishment, as measured by 
the mean accomplishment ratio. 

2. The two groups were about equal in 
educational achievement, as measured by the 
mean educational quotient. 

3. The groups differed to the extent of one 
point only, as measured by the mean com- 
posite score. 

4. The undifferentiated group showed a 
higher degree of relationship between the in- 
telligence quotient and the educational quo- 
tient than did the differentiated group. 

5. The quartile deviations of the educa- 
tional quotients were 9.9 and 10.3 for the un- 
differentiated and the differentiated _ re- 
spectively. 


INTERPRETATION OF RESULTS 


In the description of the data thus far pre- 
sented, it is evident that the main observa- 
tions, although they recur sufficiently often to 
be called central tendencies, frequently do not 
present the entire picture. In generalizing 
upon the findings already presented, the 
writer has taken this fact into consideration 
and invites his readers to practice similar pre- 
cautions. The interpretation of the results 
will follow the outline previously given: first, 
the accomplishment ratio: second, the ed- 
ucational quotient: third, the raw composite 
score; and fourth, the correlation between the 
intelligence quotients and the educational 
quotients. 

Differentiation, in so far as this investiga- 
tion is concerned, does not materially benefit 
pupils in their achievement of high accom- 
plishment ratios. From all available evi- 
dence, the pupils of high intelligence do 
slightly better when in classes where differen- 
tiation is not practiced than when in differen- 
tiated groups. Those pupils who are only 
average in ability do as well when segregated 
as when in mixed classes. The dull pupils in 
differentiated classes, however, excel in com- 
parison with their mates in undifferentiated 
classes. This superiority or inferiority of 
accomplishment ratios must be interpreted to 
mean that accomplishment is the quotient of 
achievement and of intelligence and not the 


total picture of achievement. Throughout 
the various grades, the mean accomplishment 
was very much the same for both groups 
when, however, any superiority existed, it ex 
isted measurably in favor of the undifferen- 
tiated pupils. This fact seems to indicate 
when considered generally, that for accom 
plishment the 787 pupils in the mixed classes 
had a slight measurable advantage over the 
segregated pupils. These results agree al. 
most exactly with those found by Billett to 
the effect that the bright pupils in the diffe: 
entiated groups were slightly disadvantaged 
the average enjoyed small advantage, and the 
dull, a marked advantage.* 

As a final interpretation of the accomplish- 
ment study, it is important to record that the 
pupils of the highest ability invariably made 
high scores but low accomplishment ratios, 
that is, their scores were not as high as one 
would expect them to be from their mental 
ability; hence their achievement in relation 
to their intelligence was low. This condition 
prevailed in both groups, although, as already 
indicated, the bright pupils had better chances 
of accomplishment in the undifferentiated 
classes. 

The educational quotients of the pupils in 
the undifferentiated group in general were 
superior to those of the differentiated group. 
In the first quartile, or among those pupils 
having low intelligence quotients, the undiffer- 
entiated were decidedly superior. The pupils 
of average ability on the whole did as well in 
mixed classes as in differentiated classes. In 
those grades where the undifferentiated were 
superior, they were very decidedly superior. 
although the differentiated showed only a 
slight measurable advantage in one grade. To 
be sure, when all grades were taken together 
no group was really superior; but to say, 
therefore, that no difference existed at all 
would be incorrect. It would be more nearly 
correct to say that in most cases the undiffer- 
entiated pupils of average ability had the ad- 
vantage. The undifferentiated third-quartile 
pupils of high ability excelled in five out of 
eight grades and in the total. Needless to 
add, that so far as the educational quotients 
were concerned, the undifferentiated pupils in 
this study had the advantage. This finding 
agrees with the re-ults of the educational- 
accomplishment study except among pupils of 





“R. O. Billett, “A Controlled Experiment to Determine the Advantages of Homogeneous Grouping,’ Educational Research 


Bulictin, VIL (April 4—May 2, 1928). 
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low ability, who apparently had better chances 
of accomplishment when differentiated, but 
measurable disadvantage in the educational 
quotient. 

The mean composite scores were approxi- 
mately the same for the total in both groups. 
There was only one point of difference in 
favor of the undifferentiated group. In four 
vrades the differentiated pupils were superior 
to a slight degree, while the undifferentiated 
were superior in four grades fo a greater de- 
eree. Even though the mean difference be- 
tween the groups was small, the undifferenti- 
ated must be regarded as slightly superior to 
the differentiated. This finding accords with 
the previous findings of the survey. Consid- 
ering the composite score as the source for 
the achievement data used for the other meas- 
ures, one correctly concludes that for group 
measurement the raw composite score will 
give approximately the same prediction of 
achievement as do the more complicated 
measures used. This fact, however, becomes 
evident only after all measures have been ap- 
plied and thoroughly described. Knowing a 
pupil's score, it appears, will go a long way in 
the accurate description of his educational 
status, but to know his intelligence quotient 
will in a great many cases prove adequate for 
achievement description and accomplishment 
description. 

Within the scope of this study there is a 
greater relationship between intelligence quo- 
tients and educational quotients for the un- 
differentiated pupils than for the differenti- 
ated. Having determined the _ intelligence 
quotient for a pupil in mixed classes, it is pos- 
sible to predict his educational quotient to a 
greater degree of accuracy than if he were in 
differentiated classes. Whether one consid- 
ers accomplishment, educational quotients, 
composite scores, or relationship between in- 
telligence and educational quotients, makes 
little difference so far as this study is con- 
cerned. Virtually, the undifferentiated were 
slightly superior to the differentiated except 
for a few isolated grades. 


PERTINENT APPLICATIONS 


The several conclusions of this survey, ar- 
rived at through the tedious methods of re- 
search and statistical investigation, may help 
the anxious school administrator in whose 
mind sectioning (its bases and advantages) 
is still problematical. 


They should help to 


answer more definitely for school men gener- 
ally whether differentiation should be prac- 
ticed more widely than at the present time. 
The several results in the tables prepared 
could well be used as temporary norms, al- 
though the writer does not claim that such 
norms have been permanently established. 
The various scatter diagrams and regression- 
line equations could be used for prediction 
purposes. Each of these possible outcomes 
of the study will be considered briefly. 

From the presentation of the facts herein 
analyzed and interpreted, it appears that dif- 
ferentiation within the scope of this study 
did not materially improve educational 
achievement. The writer does not imply, 
however, that under no conditions could dif- 
ferentiation affect educational achievement 
and improvement. According to the studies 
previously made and, again, in this investiga- 
tion, the conclusion seems to hold that not 
differentiation alone but other curricular and 
instructional measures together with differen- 
tiation bring desired results in educational 
improvement. Thus far, therefore, the survey 
is but a verification of previous researches 
with very little additional evidence. 

The first-quartile accomplishment ratios 
should prove helpful as temporary norms for 
bright pupils. An interesting phase of high 
intelligence manifested itself at this juncture 
of the research. Educators will do well to 
look with amazement and concern at the 
rather contradictory finding that bright pu- 
pils, who should, according to current educa- 
tional opinion, make high accomplishment 
ratios, invariably make low accomplishment 
ratios. Administrators might find it worth- 
while to experiment with a group of pupils 
having intelligence quotients of more than 
120, with the purpose of raising their first- 
quartile accomplishment so as to make it 
comparable with the third quartile educa- 
tional quotients. By what means of intellec- 
tual stimulation this could be accomplished, 
only such an experiment could reveal. The 
mean and third-quartile accomplishment ra- 
tios might serve as a check on the experiment 
suggested or they too might be used as tem- 
porary class norms for class evaluation. 
These values must not be considered as valid 
by themselves for individual diagnosis; if, on 
the other hand, they are used with a full ap- 
preciation of their shortcomings, they can 
prove exceedingly beneficial. 
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The educational quotients of the first quar- 
tile, the mean, and the third quartile could 
be used as temporary norms for dull, average, 
and bright pupils respectively. The com- 
posite scores are given only for the average of 
each of the eight grades; hence, they could 
be used only to rate the standing of a parti- 
cular grade. They too are merely supple- 
mentary to the norms already established and, 
therefore, are most beneficial when used in 
conjunction with the other measures as 
herein described. 

Finally the regression equations, as found 
in the Appendix, can be used to predict edu- 
cational quotients from intelligence quotients. 
The regression lines, as superimposed on the 
scatter diagram, would serve for approximate 
quotient evaluations and could be used suc- 
cessfully from the fourth grade to the ninth. 
The reader must remember that the low cor- 
relation between the intelligence quotients and 
the educational quotients makes the relation- 
ship of the second and third grade quotients 
of doubtful value. 

A thorough perusal of the data presented 
throughout the description of the various 
grades will suggest other applications to the 
interested administrator, but those here sug- 
gested seem to be the most obvious and also 
the most timely. 


CONCLUSION 


The conclusions of this investigation will 
include a summary of the study, a statement 
regarding the limitations of the study, and 
several suggestions for further investigation. 


A. The Problem of the Investigation 

1. Do pupils grouped according to 
ability show greater progress in 
educational achievement than 
those taught in the traditional 
way, if the factors of intelligence 
and grade-placement are bal- 
anced for both groups? 


B. Procedure and Development 

1. Eleven schools participated in 
this investigation, four practic- 
ing differentiation and seven un- 
differentiation. 

. These schools provided 2,325 
children from grades two to nine 
inclusive. In undifferentiated 
classes there were 1,163 pupils 
and 1,162 in _ differentiated 
classes. 


3. The number of pupils was re- 


duced to 787 for each group by 
matching for grade and _in- 
telligence. 


. The eleven schools furnished th« 


intelligence quotients. 


. The New Stanford Achievement 


Tests were used to measure the 
educational achievement. 


. The test data and the intelligence 


quotients were the sources from 
which were determined the ac- 
complishment ratio, the educa- 
tional quotient, the composite 
score, and the correlation be- 
tween the intelligence quotients 
and the educational quotients. 


. The results were tabulated and 


described for each grade of each 
group and for the total. 


C. Summary of Grades and Total 
1. Second Grade 


a. The undifferentiated group 
was superior in educational 
accomplishment for the first 
quartile, the mean, and for 
the third quartile. 

. The undifferentiated group 
was superior at every level 
for the educational quotient. 

c. The mean composite score 
was higher for the undiffer- 
entiated group than for the 
differentiated. 

. The low correlation existing 
between the intelligence 
quotients and the educa- 
tional quotients for both 
groups makes it unsafe to 
predict educational quo- 
tients from _ intelligence 
quotients. 


2. Third Grade 


a. The undifferentiated group 
excelled in educational ac- 
complishment at every level. 

. The undifferentiated group 
had higher educational quo- 
tients at every level. 

. The mean composite score 
favored the undifferentiated. 

. The correlation between the 
intelligence quotients and 
the educational quotients 
was higher for the undiffer- 
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entiated but the difference 
between the coeificients was 
negligible. 


3. Fourth Grade 


a. 


b. 


d. 


Both groups were about 
equal in educational accom- 
plishment for the first quar- 
tile and the median, but in 
the third quartile the differ- 
entiated group was defi- 
nitely superior. 

The two groups were about 
equal in educational quo- 
tients. All, however, favored 
the differentiated group. 
Both groups were about 
equal in the mean composite 
score. 

The correlation between the 
intelligence quotients was 
.75 and .61 for the undiffer- 
entiated and the differen- 
tiated respectively. 


4. Fifth Grade 


a. 


c. 


Both groups were approxi- 
mately equal in educational 
accomplishment and educa- 
tional quotients, the great- 
est difference being in the 
third-quartile where educa- 
tional quotients favored the 
differentiated group. 


. The differentiated group 


was decidedly superior in 
the composite score. 

The coefficients of correla- 
tion were .79 and .60 for the 
undifferentiated and the 
differentiated respectively. 
The difference between the 
coefficients was .19 + .05 
in favor of the undiffer- 
entiated. 


5. Sixth Grade 


a. 


c. 


The differentiated excelled 
at every level in educational 
accomplishment and in ed- 
ucational quotients. 


. The differentiated group 


was superior in composite 
scores. 

The relationship between 
intelligence quotients and 
educational quotients was 
highest for the undiffer- 
entiated. 





te 
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6. Seventh Grade 
a. 


Both groups were essenti- 
ally equal in accomplish- 
ment and educational quo- 
tients. 


. Both groups were about 


equal in mean composite 
scores. 


. The correlation between in- 


telligence and achievement 
was .76 for the undifferen- 
tiated and .74 for the dif- 
ferentiated. 


7. Eighth Grade 


a. 


The undifferentiated group 
was superior in educational 
accomplishment, in educa- 
tional quotients, and in 
mean composite scores. 


. The coefficient of correla- 


tion bet ween intelligence 
and achievement was .79 
for both groups. 


8. Ninth Grade 


a. 


The differentiated group 
was superior at every level 
in educational accomplish- 
ment. 


. The differentiated slightly 


excelled in educational quo- 
tients for the first quartile 
and for the mean. The un- 
differentiated excelled in ed- 
ucational quotients for the 
third quartile. 


. The differentiated excelled 


in composite scores. 


. The relationship between 


intelligence and achieve- 
ment was .76 and .71 for 
the undifferentiated and the 
differentiated respectively. 


g. All Grades 


a. 


c. 


Both groups were about 
equal in mean composite 
scores. 


. Both groups were almost 


equal in educational quo- 
tients. The undifferentiated 
were slightly superior at 
every level. 

The groups differed only 
one point in the mean com- 
posite score; this difference 
was in favor of the undiffer- 
entiated group. 
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d. The correlation between the 
intelligence quotients and 


the educational quotients 
was .73 for the undifferen- 
tiated and .61 for the differ- 
entiated. The difference be- 
tween the coefficients was 
.12 + .o18 in favor of the 
undifferentiated group. 


Limitations of the Study 
1. The administering of the tests 
was left to the principals of the 
cooperating schools and no at- 
tempt was made to check their 
methods. 

. The teacher factor, as is always 
the case, was a variable, and, al- 
though practically all the teach- 
ing was supervised, the teacher 

ratings were not considered. 

3. There were more schools con- 
tributing undifferentiated pupils 
than differentiated. 

4. The number of pupils included in 
this study might well have been 


te 


larger. 

5. Curricular adaptations made _ be- 
cause of groupings were not 
checked. 


Suggestions for Further Investigation 
1. Does there exist between the in- 
telligence quotients and the edu- 
cational quotients for pupils of 
grades 7, 8, and junior high 
school a higher relationship than 

in an 8—4 organization? 

2. What system of instruction, thus 
far known, most noticeably chal- 
lenges the pupils having intelli- 
gence quotients of 120 and over 
to work to capacity? 

3. Can the educational philosophy 
of the principal of a school be 
measured objectively by testing 
the pupils under his adminis- 
tration? 


Agreement with Previous Researches 
in Psychology 

The findings of this study pertain- 
ing to accomplishment ratios agree 
with previous researches, by indi- 
cating that the higher the intelli- 
gence quotient is, the lower will be 
the accomplishment ratio. 
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APPENDIX 


SUMMARY OF CORRELATION CHARTS AND REGRESSION EQUATIONS 
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Figure 8.—Distributions Of Correlated Intelligence Quotients (Y) And 
Educational Quotients (X) For The Second Grade. 
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Figure 9.—Distributions Of Correlated Intelligence Quotients (Y) And 
Educational Quotients (X) For The Third Grade. 
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Figure 10—Distributions Of Correlated Intelligence Quotients (Y) And 
Educational Quotients (X) For The Fourth Grade. 
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Figure 11.—Distributions Of Correlated Intelligence Quotients (Y) And 
Educational Quotients (X) For The Fifth Grade. 
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Figure 12.—Distributions Of Correlated Intelligence Quotients (Y) And 
Educational Quotients (X) For The Sixth Grade. 
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Figure 13.—Distributions Of Cerrelated Intelligence Quotients (Y) And 
Educational Quotients (X) For The Seventh Grade. 
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Figure 14.—Distributions Of Correlated Intelligence Quotients (Y) And 
Educational Quotients (X) For The Eighth Grade. 
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Figure 15.—Distributions Of Correlated Intelligence Quotients (Y) And 
Educational Quotients (X) For The Ninth Grade. 
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Figure 16.—Distribution Of Correlated Intelligence Quotients (Y) And 


Educational Quotients (X) For All Grades. 
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Figure 17.—Distribution Of Correlated Intelligence Quotients (Y) And 
Educational Quotients (X) For All Grades. 


Taste XVIII equations would serve better. In either case, 
UNpIFFERENTIATED Group Equations For however, it should be remembered that the 
REGRESSION LINES coefficients were too low for much prediction, 

om = = before the fourth grade. 
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TaBLe XIX 


DIFFERENTIATED Groue EQuations For 
REGRESSION LINES 
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For an approximate prediction of educa- 
tional quotients from intelligence quotients, 
the scatter diagrams with the superimposed 
regression lines should prove helpful. For a 
more accurate prediction the regression line 
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